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Take a tip from the hard-bitten experience of seasoned old seadogs 
who skipper diesel-powered fishing craft and other work boats. 


Pioneers in diesel use, they'll tell you that with modern diesel power 


there are new tricks you can learn in greater efficiency and unfailing 


S p C ( 0) q performance ... lower operating and maintenance costs ... trouble- 


free, uninterrupted service. 


Dependable fuel injection equipment supplied by American Bosch is a 
p a F V0 | vital element in making possible these profitable resuits. 


Through its extensive research, development and field engineering— 


o 
unrivaled precision manufacture—and its strategic network of service 
agencies—American Bosch plays a big part in bringing the advantages 


of dependable, low-cost diesel power to ever-expanding and 





diversified fields of application. 


Dependable Fuel Injection for the Diesel Industry 


Me American Bosch 





MAGNETOS + GENERATORS + VOLTAGE REGULATORS + IGNITION COILS 
ELECTRIC WINDSHIELD WIPERS © DIESEL FUEL INJECTION EQUIPMENT 


AMERICAN BOSCH CORPORATION e¢ SPRINGFIELD 7 @ MASS, 




















All but one of the objects in this picture have something in common. They are affected 
directly or indirectly by the kind of products Norton and Behr-Manning make. Can 


you find the stranger? 


No, it’s not the electric clock! Agreed, that’s 
a strange place to find this modern convenience . . . 
but, chances are, Norton and Behr-Manning products 
improved its quality before it got there. Its plastic 
case, for example, came from a chemical process that 
might have met Norton heat-resisting refractories 
along the way. The dies that shaped it could have been 
ground and polished by Norton and Behr-Manning 
abrasive products. Same with the cutting tools that 
formed its metal parts. 

So, too, with the automobile, train, ship, plane, ete. 


They could not have been built without the help of 
products like those of Norton and Behr-Manning. 


The stranger in the picture is the dead tree. 
It alone was not made by man. Remember— any 
man-made product . .. whether of metal, wood, paper, 
cloth, ceramics or plastics . .. depends on abrasives, 
abrasive products, refractories on grinding machines 
that bear such well-known names as Norton and 
Behr-Manning . . . world’s largest manufacturers of 
abrasives and abrasive products. 


| Gdlaking better products to make other products better 


NORTON COMPANY 


MAIN OFFICE AND WORKS 
WORCESTER 6, MASSACHUSETTS 
ABRASIVES *® GRINDING WHEELS 


GRINDING AND LAPPING MACHINES ® NON-SLIP FLOORING 
REFRACTORIES *® LABELING MACHINES 


BEHR-MANNING 


DIVISION OF NORTON COMPANY 
TROY, NEW YORK 
ABRASIVE PAPER AND CLOTH * OILSTONES 
ABRASIVE SPECIALTIES 
BEHR-CAT BRAND PRESSURE-SENSITIVE TAPES 
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forget any standard 
of selectivity you have 


known before ! 


HERE IT IS! THE NEW HRO-50-! 
with 12 Permeability-Tuned |.F. Circuits ! 





Hare it is! National’s answer 

to today’s crowded bands — the new 
HRO-50-1! Employing 3 stages of I.F. and 
12 permeability-tuned I.F. circuits (4 

per stage), in addition to the crystal filter, 
the HRO-50-1 attains the highest degree 
of “skirt’’ selectivity ever achieved in 

a general communication receiver 
without narrowing “nose” selectivity. 
And, of course, it retains all the 

features of the world-famous 

HRO-50! 









































DB ATTENUATION 














Input to I.F. Section 














Output of good I.F. 
Section (down 20db) 





*Without using crystal filter! 


Output of HRO-50-1 I.F. 
Section (down 60db!)* 


A Desired signal 
A Interfering signal only 5kcs. away 
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Riding on a “Cushion” of RUBBER 
....and CARBON BLACK! 


Yes, Sir! In addition to the 25 or 30 pounds of carbon black 
in its tires and tubes, a modern motor car has carbon black in 
most of the 350 or 400 other rubber parts it requires. Those 
tires, tubes and rubber parts need carbon black for resilience 
and abrasion resistance, for better wear and longer life. As a 
matter of fact, carbon black isn’t confined to the rubber parts 
of a car, for it appears strikingly in the lustrous black finish 
and plastics trimmings. 


CABOT CARBON BLACKS are outstanding favorites with 
tire and rubber goods manufacturers everywhere. Millions of 
pounds of Cabot blacks find their way into car and truck motors, 
bodies, tires and tubes each year. Rubber-carbon black com- 
pounds absorb shock and dampen vibration—do a hundred 
different things smoothly and efficiently. 








Driving’s a pleasure and riding’s a treat, whenever Cabot 
blacks are on the job. 


__ i _ 
GODFREY L. CABOT INC. 
— vw... 


77 Franklin Street, Boston 10, Moss. 
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1951... Graver Center-Weighted 
Floating Roof Tanks 











OFFERS THE 
LATEST DEVELOPMENTS 
IN VAPOR-SAVING TANKAGE iy 


Graver was almost a half-century old when the Lucas 
Gusher was brought in and the Spindletop field discovered. 
As Graver had grown with the petroleum industry since the 
days of Titusville and Col. Drake, the company was at 1901 
once ready with a generation of experience to meet tankage Spindletop 
requirements in the new Southwestern fields. 

Today —on the Golden Anniversary of Spindletop—Graver 
leads again, offering to oil producers, refiners and marketers 
its latest development . . . the Graver Center- Weighted 
Pontoon and Pan-Type Floating Roofs. Write for new book. 














FABRICATED PLATE DIVISION 


GRAVER TANK & MEG. CO..[NC. 
EAST CHICAGO, INDIANA 


NEW YORK - PHILADELPHIA - CHICAGO - DETROIT 
CINCINNATI » CATASAUQUA, PA. + HOUSTON + SAND SPRINGS, OKLA. 
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Govan, Ferguson, Lindsay, Kaminker, 
Maw, Langley and Keenleyside, Architects 











THE HOSPITAL FoR SICK CHILDREN 
EQUIPPED FOR MODERN MIRACLES 


Stone & Webster Engineering Corporation was 
retained as Project Manager during the planning 
stage of the Hospital for Sick Children in Toronto 
and later supervised and directed the construc- 
tion. This hospital provides the most modern 
facilities for the care of sick children and for 
medical research and instruction. 


EN 


STONE & WEBSTER ENGINEERING CORPORATION 


A SUBSIDIARY OF STONE & WEBSTER, INC. 
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ARTISAN 


METAL PRODUCTS INC 


EQUIPMENT FABRICATORS 


WALTHAM 
MASS USA 








Artisan engineers and work- 
men are skilled in the techniques 
of metal working. Their com- 
bined knowledge and experi- 
ence in engineering and building DISTILLATION 
special equipment and machinery 
have been of value to many 
leading mechanical and process EQUIPMENT 
industries. 

Write for a copy of “Process 
Equipment”. For a qualified engi- 
neer to call to discuss your equip- 
ment requirements, telephone 
WAltham 5-6800 or write to: — 
James Donovan, '28, General 
Manager. 


7EEn 


73 POND STREET, WALTHAM, (Boston 54) Mess. 


CONDENSERS ANO 


HEAT EXCHANGERS 


EXPERIMENTAL 








These Choppers convert low level DC 
into pulsating DC or AC, so that servo- 
mechanism error voltages and the out- 
put of thermocouples and strain gauges 
may be amplified by means of an AC 
rather than a DC amplifier. They are 
hermetically sealed, precision vibrators 
having special features which contrib- 
ute to long life and low noise level. 













WRITE FOR CATALOGS... 
#246B, 60 cycles, AC 
#280, 400 cycles, AC 



































THE TABULAR VIEW 











Geologically Speaking. —In these dissentious 
days it is sometimes good to put out of mind the latest 
blunders of politico-statesmen, in favor of indulging 
in the purifying atmosphere of communion with na- 
ture, especially if international good will can be 
fostered in the bargain. One highly successful venture 
into scholarly Canadian-American co-operation, in 
effect at Antigonish, St. George’s Bay, Nova Scotia, is 
described (page 845) by Jonn J. RowLanps whose 
firsthand knowledge was gained on a trip to Acadia 
last summer. In earlier years, Mr. Rowlands spent 
some time in Canadian mines and forests before be- 
coming New England manager of the United Press, 
between 1917 and 1923. Since 1925 he has been 
director of the M.I.T. News Service and for almost as 
long he has been an editorial associate of The Review. 
When not engaged in furthering the Institute’s — 
relations program, Mr. Rowlands enjoys wood carv- 
ing, camping, travel, or writing. He is author of Cache 
Lake Country (illustrated by Henry B. Kane, ’24). 


Benevolent or Virulent? —One’s attitude on 
what may be good or bad too often depends upon 
circumstances — upon whose ox is being gored. So it 
is, for example, with the mesquite tree which, for 
many decades, was regarded as an object of beauty 
and a hardy plant of very considerable utility. But 
of late this spiny, deep-rooted mimosaceous tree or 
shrub has come to be regarded, especially by cattle- 
men, as a noxious brush whose elimination is impera- 
tive. Something on both sides of this controversy is 
presented (page 351) by Cant C. Wricur who urges 
“an intelligent program of control rather than a pro- 
gram of wholesale destruction.” Mr. Wright received 
the M.A. degree from the University of Texas in 1946 
where, for the past five years, he has been an in- 
structor in English. Mr. Wright is doing research for 
a book on the mesquite tree and has had articles in 
the Southwestern Historical Quarterly, American 
Forests, The Cattleman, and Progressive Farmer. 


Exploded Dream.—In The Review for April 
there appeared the first of a two-part article portray- 
ing the saga of the long search for a vast rich land at 
the southern portion of the world. In this issue WmLLy 
Ley carries the story to its logical conclusion (page 
353) with the — of Captain James Cook, 
whose voyages definitely proved that whatever South- 
land was still unexplored had none of the value 
anticipated at the time. Mr. Ley is an editorial associ- 
ate of The Review whose writings reflect his interest 
in the history and interpretation of science. He has 
taken his turn at newspaper science writing and 
scientific research. More recently he has devoted him- 
self to lecturing and writing on current topics in 
science and technology, in a serious effort to interpret 
science for the nonspecialist. Volumes written by Mr. 
Ley include: Rockets; The Days of Creation; Bombs 
and Bombing; Shells and Shooting; The Lungfish, the 
Dodo, and the Unicorn; The Conquest of Space (illus- 
trated by Chesley Bonestell); and Dragons in Amber. 
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“Improving” any machine really means 
increasing its productive capacity. That 
means tinkering with speeds and weights 
and strength—ending up with alloy steels. 


Which alloy steel?—the one that meets 
physical requirements at the lowest cost. 
Molybdenum steels fill that bill. Good 
hardenability, plus freedom from temper 
brittleness, plus reasonable price enable 
them to do it. 

Send for our comprehensive 400-page 


book, free; “ MOLYBDENUM: STEELS, 
IRONS, ALLOYS.” 


CLIMAX FURNISHES AUTHORITATIVE ENGINEERING DATA ON MOLYBDENUM APPLICATIONS 


Climax Molybdenum Company 


500 Fifth Avenue - New York City 





Thinking 
of 


improving 








BOSTON’... SPROCKETS 






Roller chain costs money — 
is increasingly hard to get. 
Cheaply made sprockets 
with carelessly cut teeth 
chew up chain leb—balipes 
its life 20% or more—waste 
power, too. 

Check these losses against 
the small “saving” in first 
cost between a “bargain 
counter” sprocket and a 
sprocket of genuine BOSTON 
Gear quality. 


BOSTON Gear Sprockets and 
Chain cover a complete range of 
chain drive service from ‘‘flea”’ 
power to forty horsepower. 


BOSTON,,.: 


BOSTON Sprockets are cut 
with the same care and pre- 
cision as BOSTON Gears. 

It pays to standardize on 
BOSTON — readily available 
from stock at 80 Authorized 
Boston Gear Distributors — 
one near you. 

th. 
-. Boston Gear Catalog 
CBB. No.55 contains com- 
plete information 
and prices on over 

4000 stock items. 

Write for free 
copy. 






Fis are Views 





BOSTON GEAR WORKS 


72 HAYWARD ST., QUINCY 71, MASS. 








[_] Aircraft Control 
[_] Electrometer and GM 


[_] Hearing Aid 


[_ ] Long Life industrial 


[_] Germanium Diodes and Triodes [ | Ruggedized 


[_ ] Guided Missile 


[_] Special Purpose 


[_] Subminiatures of all kinds 


Raytheon has designed and produced millions of 


such tubes — has t 


e specialized technical skill and 
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When Science Was Simpler 


FroM Mprs. WiLiiaM C., Ewine, 97: 

I would like to tell you how much pleasure I have had 
during this last year in receiving The Review. I have en- 
joyed the pictures, the Class Notes, and especially those 
articles about our old teachers, such as that in the De- 
cember, 1950 issue, “William T. Sedgwick, Biologist.” 

Many of the technical articles I follow with interest, 
and those by Dr. Compton and President Killian were de- 
lightful and inspiring. Though I graduated in the days 
when science was a much simpler matter, and feel that I 
hardly have a right to claim a degree from M.LT. as it is 
now, I am proud to do so. 

Williamsburg, Va. 


A Chemist’s Guess 


From Wiiuis R. Wuitney, 90: 

Regarding covered bridges and Mr. Burt’s suggestion 
(January, 1951, Review, page 132) of additional reasons 
for covering them, I'd suggest that it was principally the 
carefully fitted wooden upper constructions — the bridge 
elements difficult to replace — that it was found desirable 
to protect from weather and weathering which they un- 
dergo from rain, freezing, and so on during all seasons. 
The planks or roadway wear out anyway, but are easier to 
replace. A chemist’s guess; not an engineer’s. 
Schenectady, N.Y. 


Not Bored 


From Gorpon G. Howie, 713: 

Congratulations on the fine article [“The Blasted 
Bore”] about the Hoosac Tunnel in the January, 1951, 
Review. It is a long time since the author and I started 
our railroad work, when we produced that marvel of en- 
gineering, the bridge over the Charles River for the Belt 
Line Railroad, as described in our joint thesis in 1913. 

I have enjoyed other articles by Mr. Cameron and 
realize the great amount of research involved to obtain 
the facts for these treatises, but more than that, they are 
assembled in a most interesting and readable manner. 
Cambridge, Mass. 









Macy’s Long Island Warehouses ae as 
Robert D. Kohn, Architect ee a, 





A good architect likes to 
work with a capable builder, experi- 
enced in the type of structure he has designed. 

As specialists in industrial construction for the past 34 
years, it has been our privilege to work with many of 





resources to meet your needs. Over half a million 
Raytheon Subminiatures are carried in stock. Over 
300 Raytheon Special Purpose Tube Distributors are 
ready to serve you. Application engineering service 
at Newton, Chicago and Los Angeles. 


aT RAYTHEON MANUFACTURING COMPANY 


NYol-la lel me Abi ey 





Section 


55 Chapel St., Newton, Massachusetts 








America’s leading architects on projects for such out- 
standing companies as: 
R. H. Macy & Co. Continental Can Co. 
R. C. Williams & Co. E. A. Laboratories, Inc. 
Columbia Broadcasting System 


W. J. BARNEY CORPORATION 
Founded 1917 
101 Park Avenue, New York 


INDUSTRIAL CONSTRUCTION 
Alfred T. Glassett, '20, President 
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High Aecutaty w LOW ENERGY LEVELS 


WESTON 
Wodel 622 


High sensitivity 


e PORTABLE e 


Instruments 











Combining extreme sensitivity with high accuracy and a 6.1 
inch scale, Weston Model 622 instruments are ideally suited for 
precise measurements of potential and current at the very low 
energy levels encountered in nuclear physics, electronics 

and electro-chemical research or in general test work. Hand 
calibrated, double pivoted, electrostatically and magnetically 
shielded. 


These instruments are available as d-c voltmeters, millivolt- 
meters, milliammeters and microammeters; electrolysis volt- 
millivoltmeters and high resistance voltmeters. They are also 
made as thermocouple ammeters, milliammeters, and voltmeters; 
and as a-c rectifier type instruments. For technical data consult 
your Weston Representative, or write Weston Electrical 
Instrument Corporation, 635 Frelinghuysen Avenue, Newark 
5, New Jersey . . . manufacturers of Weston and TAGliabue 
instruments. 





WESTON Zdcomenii 
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to getthere... MORE PEOPLE RIDE ON GOODYEAR TIRES 
THAN ON ANY OTHER KIND 


Whether motoring to Wyoming’s sky-blue Jackson 
Lake (above) or just down to the corner store, why 
is it that more Americans travel on Goodyear tires 
than on any other kind? It’s because car makers, 
who really know tires, put more Goodyear Super- 
Cushions on the new cars than any other kind. It’s 
also because motorists find that the Super-Cushion 
leads in all-around performance, and buy more 
Good year Super-Cushions than any other low-pres- 
sure tire. Doesn’t it stand to reason that the tire that 

, gives the most people the greatest satisfaction in safety, 
soft ride and mileage is the tire for you to buy? 





GOODF YEAR 


THE GREATEST NAME IN RUBBER 


Super-Cushion, 1 1 The Goodyear Tire & Rubber Company, Akron, Ohio 
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“Charles H. Hughes, ’00 
The Half Moon missed this catenary. 
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The Trend of Affairs 


The Violable Brain 


ot so long ago the human brain was thought to 

be inviolable, and any injury to, or interference 

with, that organ was assumed to be necessarily 
fatal. Vulnerability of the cranium is still recognized 
in the continued use of combat helmets when the con- 
ditions of modern warfare have made other body ar- 
mor obsolete. Similarly, protective headgear is held 
to be a prime means of minimizing injury from indus- 
trial accidents. 

A dramatic demonstration of the fact that the hu- 
man brain is not necessarily inviolable may be seen in 
the “crowbar skull” that is displayed in the museum 
of the Harvard University School of Medicine at Bos- 
ton. This is the actual skull of a Nineteenth-Century 
workman who was tamping blasting explosives with a 
crowbar when the charge exploded. The metal bar was 
projected completely through the front of the work- 
man’s head so that a good deal of the forward portion 
of his brain was destroyed, as evidenced by holes in 
the skull marking sites of entrance and exit of the bar. 
Through sheer good fortune the victim did not suc- 
cumb to the infection, hemorrhage, or shock that 
usually would have claimed anyone suffering such a 
degree of injury in those times, when medical science 
lacked much of the armamentarium for coping with 
trauma that it enjoys today. The workman recovered, 
lived for years, and suffered no apparent physical or 
mental impairment. His temperament, however, is re- 
ported to have become radically altered. Previous to 
the accident, the victim was reputed to have been a 
mild and reserved man, whereas afterwards he be- 
came irascible and profane. 

The fact that survival is possible with part of the 
brain lacking is sometimes demonstrated in modern 
college biology lectures. This demonstration may be 
done by cutting out, under anesthesia, the cerebrum 
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or front lobes of the brain of a pigeon. Barring surgical 
accidents, the bird survives; but its behavior is 
markedly changed from the normal. Usually a notably 
nervous and active creature, the pigeon when de- 
prived of its forebrain becomes apathetic and lethar- 
gic. It reacts only to the strongest of stimuli, and then 
slowly. Left to itself, the bird sits drowsily, and never 
flies of its own accord. Nevertheless, when thrown 
into the air, a decerebrate pigeon rights itself and flies 
to the nearest perch. This fact is exploited by lecturers 
with a flair for showmanship. They allow the bird to 
perch somnolently on the lecture bench during their 
discourse, and then, as a climax, hurl the bird out into 
the auditorium where it takes wing and then alights, 
usually on the head or shoulders of one of the students. 

Modern brain surgery has now, as is well known, 
made entry into the human skull, and operations on 
the human brain, relatively commonplace. Advances 
in the special techniques of brain surgery (thanks 
largely to the brilliant Harvey Cushing), plus general 
surgical progress in reducing deaths from shock and 
infection, have made such procedures as removal of 
brain tumors and the repair of brain injuries highly 
successful. 

Another type of brain operation that has recently 
come to the fore is manipulation of the human brain 
for the purpose of alleviating mental disorders. Thus, 
in the United States during the last decade and a half, 
some 5,000 mentally ill persons, largely schizophren- 
ics, have undergone an operation known as prefrontal 
lobotomy. In this procedure none of the brain is re- 
moved, but the frontal lobes are detached from the re- 
mainder of the organ by severing the connectin 
tissues. This operation has accomplished the allay- 
ment of violent individuals, and in some cases the 
return to the home, or even to gainful occupation as 
well, of patients who maaan. 2 had to remain in 
institutions for the mentally deficient. 











The large experience with prefrontal lobotomy that 
has now accumulated is making possible thorough 
analysis of the effects of this operation on personality 
and mental capacity. From such studies it now ap- 
pears that a major change produced is loss of the abil- 
ity to think abstractly. No means of re-establishing 
this faculty has been found. Since abstract thinking is 
needed to cope with many situations in today’s com- 
plex society and is, in fact, one of the salient differen- 
tia that set mankind above the other animals, the 
gravity of this loss is manifest. 

Thus today the human brain can no longer be con- 
sidered inviolable, and mechanical alteration of the 
brain has become a useful tool for coping with mental 
disease. Nevertheless, in view of the crippling intel- 
lectual handicap now believed to be caused by pre- 
frontal lobotomy in its present state of development, 
this operation is held to be an expedient of last resort, 
to be applied only when other forms of treatment fail. 


Blast-Resistant Structures 


7 magnitude and destructiveness of forces pro- 
duced by explosion are problems that must be 
approached experimentally as well as theoretically. 
During and after World War II, extensive theoretical 
and some experimental researches were carried out 
in an effort to establish the effect of a blast or nearby 
explosion on buildings. An experimental investigation 
is presently being carried on in the Structural Dynam- 
ics Laboratory of the Department of Civil and Sani- 
tary Engineering, to determine the behavior of 
structural elements under impulsive loading. This 


Asthur L. Child from Black Star 


work, which is sponsored by the Office of the Chief of 
Engineers, Department of the Army, is being super- 
vised by Professor John B. Wilbur, ’26, and directed by 
Robert J. Hansen, ’48, Associate Professor of Struc- 
tural Engineering, both of the Department of Civil 
and Sanitary Engineering. 

Two unique machines have been constructed in the 
laboratory which can produce an impulsive point load 
and an impulsive uniformly distributed load, respec- 
tively. Among the elements tested are reinforced con- 
crete beams (continuous and simply supported), 
frames, slabs, and rectangular steel beams. Steel bolts 
in double shear have also been tested for impulsive 
loading. By a high-pressure cylinder-piston arrange- 
ment, the rapid load machine will produce a con- 
centrated impulsive load on a structure. The load, 
which is applied to the structure by the piston rod, 
may be controlled both in magnitude and duration. 
An electronic timer, with appropriate electric circuits, 
controls the time of initiation and release of the load 
along with other associated events, such as starting 
and stopping of cameras. The events recorded during 
a dynamic test of a reinforced concrete beam include 
the deflection and load at the center point as functions 
of time. 

A large number of reinforced concrete beams of 
various cross sections and with various percentages of 
reinforcing steel have been tested in the rapid load ma- 
chine. The various events recorded during a dynamic 
test enable calculation of the energy absorbed by the 
test specimen. The static energy absorption is ob- 
tained by performing static tests on the same type of 
specimen; thus a relationship between static and dy- 
namic energy absorption may be obtained. 
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The results of loading on reinforced concrete beams 
indicate that 15 per cent to 30 per cent more energy is 
absorbed under dynamic loading than under static 
loading. Tests on rectangular steel beams show this 
same increase under dynamic loading. It is believed 
that the increase in energy absorption of reinforced 
concrete beams under impulsive loading is due to an 
increase in the strength of the reinforcing steel under 
the rapid rate of straining. 

The ultimate aim of the present test program in the 
Structural Dynamics Laboratory is to establish design 
procedures for structures to resist impulsive loads, in- 
corporating the parameters of behavior determined in 
the laboratory experiments. 


Ferroelectrics and Ferromagnetics 


‘p= series of isomorphous substances, which have 
an important variety of interactions with electric, 
magnetic, and mechanical fields, have been studied 
extensively at M.I.T. They are represented by mag- 
netite (FeO-Fe,O,) and barium titanate (BaTiO,). 
The former — lodestone — is the oldest magnetic ma- 
terial known to man, but its technical significance has 
only recently been fully recognized. The ferroelectric- 
ity of barium titanate, however, was discovered but 
eight years ago. 

Isomorphic with each of these are a variety of 
crystals, respectively called ferrites and perovskites. 
All of these substances may be prepared as strong ce- 
ramics by casting, molding, or extruding; and they 
promise to become increasingly useful in instrumenta- 
tion, power devices, and radio and radar communica- 
tions. They have application as crystal pickups and 
other electro- or magnetomechanical transducing de- 
vices, such as strain gauges, accelerometers, electro- 
optical or thermosensitive devices, and delay lines 
with delay times that may be made to depend upon 
temperature or field. These materials are effective in 
reducing the bulk of capacitors and as high-frequency 
magnetic cores. As nonlinear devices, they may serve 
as field-controlled tuning capacitors, or as electric or 
magnetic units which “remember” whether or not 
they have received a previous electric, magnetic, 
thermal, or mechanical signal. 

Research on the fundamental physical properties 
of these substances and consideration of their applica- 
bility is being actively pursued at the Laboratory for 
Insulation Research, under the direction of Professor 
Arthur R. von Hippel of the Department of Electrical 
Engineering. This research, which is sponsored by the 
Office of Naval Research, the Army Signal Corps, and 
the Air Force, spearheaded the development of bar- 
ium titanate ceramics and the study of the fundamen- 
tal properties of barium titanate single crystals. These 
ceramics have dielectric constants of several thou- 
sand, and strongly piezoelectric properties can be in- 
duced in them by the momentary application of an 
electric field. They are being used in lightweight 
capacitators, phonograph pickups, and sonic and 
ultrasonic devices. Recently, large single crystals of 
magnetite have been grown from the melt, and exten- 
sive studies have been made of their static and micro- 
wave magnetic properties. The growing of large bari- 
um titanate single crystals is also under investigation. 


MAY, 1951 348 




































. Armstrong Roberts 






























. . « Yesteryear 


Barium titanate and magnetite have the property in 
common that, below a certain Curie temperature, 
their crystal structures acquire a spontaneous electric 
polarization and a spontaneous magnetization, re- 
spectively. The best known crystal exhibiting spon- 
taneous magnetization is iron, hence the names fer- 
roelectric and ferromagnetic. Unlike iron, magnetite is 
a nonmetal and its poor electric conductivity mini- 
mizes eddy current losses. While a crystal structure 
may spontaneously polarize or magnetize, a single 
crystal of such a compound usually divides into 
regions or “domains” differing in the direction of this 
spontaneous dipole movement. Such substances ex- 
hibit hysteresis in their response to applied fields; that 
is, their condition after the application and subsequent 
removal of a field differs, in general, from their con- 
dition previous to this treatment. They also have ab- 
normally high magnetic or electric susceptibilities. 

One of the present tasks of the Laboratory for In- 
sulation Research is to find out enough about the proc- 
esses of polarization, magnetization, and conduction in 
such materials to allow insulators to be tailor-made to 
almost any desired specifications. Aside from direct 
studies of ferroelectrics and ferromagnetic nonmetals, 
the research includes work on dielectric breakdown 
and high field strength phenomena, on the gradual 
transition from insulating to semiconducting and me- 
tallic properties, on crystallographic structures of new 
compounds, on dielectric and optical spectroscopy, 
and on paramagnetic and ferromagnetic resonance 
phenomena at microwave frequencies. 








Servotechniques in Industry 


™ increased importance which automatic control 
systems play in operating giant industrial processes 
has brought about the need for a re-evaluation of proc- 
ess control system techniques, analysis, and design. A 
firm basis for modern process control system principles 
of analysis and synthesis must be established before 
a quantitative study can be made of the improvement 
in the yield of a process plant, achieved by the lower- 
ing of waste during continuous manufacturing, or be- 
fore direct control can be established over the quality 
of products or materials produced by chemical syn- 
thesis p:ants. _ 

Servomechanism theory has reached a degree of ad- 
vancement wherein many industrial processes can be 
studied upon a thoroughly quantitative basis. Measur- 
ing apparatus, amplifier equipment, high-power ma- 
chinery serving to manipulate the process, and the 
a itself, can be treated according to well-estab- 
ished patterns of mathematical analysis. By bringing 
the study of automatic process control systems within 
the scope of servotechnique, a direct approach can be 
made to the development and synthesis of a wide 
variety of control schemes. Multiple variable types 
of environment controllers can be designed; certain 
quality parameters, which measure the usefulness or 
market acceptability of a product, can be brought 
under feed-back control; and from carefully planned 
studies of analysis and synthesis, combinations of en- 
vironment and quality controllers often emerge in such 
a way that quality control has dominance over envi- 
ronment control. Quality and environment control sys- 
tems may be brought under a still higher stratum of 
automatic control; namely, supervisory control, which 
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Improvements in continuous process manufacturing may be 
expected to stem from automatic process control studies of a 
chemical pilot plant whose control panels are shown above. 





serves to optimize the plant operation under condi- 
tions of continued external disturbances, variable 
purity of raw material, changing weather, and varying 
production schedules. 

Along with the theoretical studies in feed-back con- 
trol systems which have been in progress at the Insti- 
tute for several years, an experimental program has 
been inaugurated to insure that the new investigations 
of industrial process control follow a sound scientific 
path. The Departments of Electrical and Chemical 
Engineering are fostering this activity in an interde- 
partmental research program which makes fullest use 
of the Institute’s educational and research resources. 
The staff members who are active in carrying out this 
new type of process control research are: Donald P. 
Campbell, ’43, Assistant Professor of Electrical Engi- 
neering, who is in charge of the project; Paul E. 
Smith, Jr., G., and Leonard A. Gould, ’48, instructors; 
and Raymond C. Quick, ’50, a research assistant — all 
of the Department of Electrical Engineering. Profes- 
sor Harold C. Weber, ’18, of the Department of Chem- 
ical Engineering, and Professor Gordon S. Brown, ’31, 
of the Department of Electrical Engineering, have 
been acting in an advisory capacity for the program. 

The present laboratory investigation is designed to 
study the application of servocontrol techniques to 
chemical processing plants. To this end, a small-scale 
chemical distillation plant has been constructed, with 
the aid of the Brown Instrument Company, upon 
which dynamic response tests can be carried out in or- 
der to confirm the general theories of distillation dy- 
namics. Both the experimental and theoretical studies 
are proceeding on a reasonably wide front in investi- 
gations of the conditions of boiling, condensation, and 
heat exchange in nonhomogeneous media. It is hoped 
that results of this work will ultimately lead to means 
for designing unit process systems upon a basis of dy- 
namic rather than of steady-state equilibrium. 

To date, the column has been tested in steady-state 
operation, and some transient tests have been made 
on the system which indicate the thermal gradients in 
the column during start-up and shutdown. Dynamic 
response studies, which utilize frequency-response 
technique of measurement, will be carried out at 
Technology by summer. 


Flutter Speed Safely Determined 
A NEED has long existed for a technique of finding the 


flutter speed of actual aircraft by means of flight 
tests which do not subject test pilots or airplanes to 
undue hazard. Recent research, completed in the Insti- 
tute’s Department of Aeronautical Engineering by 
Martin D. Schwartz, ’47, and Donald L. Wrisley, 6-45, 
of the Division of Industrial Codperation, gives prom- 
ise of permitting the flutter speed of aircraft to be 
determined with greater certainty than is possible by 
current procedures, which sometimes prevent high- 
performance aircraft from attaining their full capabil- 
ities when they are in operation because of overcon- 
servative restrictions. 
Flutter is a spontaneous, self-excited, divergent os- 
cillation of the wing that occurs when the aerodynamic 
forces and moments arising from the wing’s motion 


(Continued on page 380) 
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Walter L. Whitehead, ’13 


Once the manor of a tranquil seaside farm, this fine old house, now headquarters for the Nova Scotia Center for Geological 
Sciences, looks out across St. George’s Bay to the dim outline of Cape Breton Island — 20 miles to the north. 


Acadia — Place of Plenty 


Canadian and American Students Find Ample Opportunity 
to Cement International Friendships while Studying 


Nova Scotia’s Unusually Varied Geology 


By JOHN J. ROWLANDS 


portance and variety of its mineral resources or 

realize that Canada’s most easterly province 
rests upon some of the earth’s oldest rocks. Geologists, 
however, have long found Nova Scotia's hills, its 
coastal slopes, and rugged headlands a stimulating 
and fruitful field for study. 

In fact, while studying the petroleum reserves of 
Nova Scotia several years ago, two M.LT. geologists 
encountered most of the,scientific and practical prob- 
lems that geologists face in practicing their profes- 
sion. As their investigation continued they became 
convinced that the region was an ideal location for 
field training in geology, with the added advantage 
that such a program could be carried on in close asso- 
ciation with active prospecting as well as long-estab- 
lished mining operations. 

The geologists who conceived the idea were Walter 
L. Whitehead, 13, Associate Professor of Geology, 


| YEW visitors to Nova Scotia are aware of the im- 
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and Professor Robert R. Shrock, who is now head of 
the Institute’s Department of Geology. They dis- 
cussed their ideas with Nova Scotian educators and 
officials of the provincial government, and further 
study led to specific proposals for a summer school for 
training and research in geology. As a result, in 1948, 
the Nova Scotia Department of Mines and M.LT. 
joined in establishing the Nova Scotia Center for 
Geological Sciences at Crystal Cliffs on St. George’s 
Bay in the northwestern part of the province. 

The plan on which the Center operates is a simple 
and straightforward one. The Government of Nova 
Scotia provides facilities for, and bears the expense of, 
the summer geology field training center. M.LT. 
directs the program and provides a teaching staff for 
undergraduate and graduate instruction based on the 
requirements of its own curriculum. The school is 
open to qualified students from Canadian colleges and 
other educational institutions. In return the Nova 
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Fishing vessels entering Antigonish Harbor get this view of the Geological Center with its cottages, used by students and staff, 
along the shore, and the manor beyond against a backdrop of the spruce-clad hill. 


Scotia Department of Mines has the opportunity of 
presenting problems associated with the discovery 
and development of mineral resources and thus bene- 
fits from the field studies, research, and reports of the 
staff and the students who participate. 

The curriculum covers a period of eight weeks, of 
which the latter part is devoted to practical field map- 
ping and detailed geological studies in various parts of 
the region. During the working week most of the stu- 
dents live under canvas in outlying camps, where they 
quickly adapt themselves to the requirements of out- 
door living. Each party works under the direction 
of a student leader, a system which, in addition to its 
value in teaching geology in the field, is effective in 
developing qualities of resourcefulness, responsibility, 
and leadership. 

A fine old Canadian homestead, Crystal Farm, 
standing on the shore of St. George’s Bay was chosen 
as an ideal location for the Geological Center. The 
homestead, which takes its name from the towering 
gypsum cliffs along its shore, lies nine miles north of 
the historic town of Antigonish, a Micmac Indian 
word meaning “the place where branches were broken 
off the trees by bears gathering beechnuts.” 

The buildings of the Center stand on a magnificent 
tract of 650 acres of forest and fields bordering on An- 
tigonish Harbor. The headquarters is a fine old manor 
house, the origina] interior walls of which are built of 
logs and filled with tamped clay. Its massive stone 
foundation was quarried from nearby limestone de- 
posits and the water-struck bricks of its walls were 
made nearby from the fine red clay that is character- 
istic of the region. Although most of the signs of a 
working farm disappeared when the property was con- 
verted to its present purpose, the caves in the nearby 
gypsum cliffs, in which ice is found throughout the 
year, recall days of abundance when the meat and 
produce grown on the farm were stored in these glis- 
tening gypsum refrigerators. 
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A large barn which was built only a few years ago 
was completely remodeled to serve as a spacious au- 
ditorium seating 200. It is completely equipped for 
lectures, large technical conferences, and concerts, as 
well as motion-picture and theatrical entertainment, 
and with its huge fireplace is the center of the aca- 
demic and social life at Crystal Farm. The basement 
has been fitted for geological laboratory work, photog- 
raphy, and for the storage of specimens and supplies. 

Members of the staff as well as students are 
housed in a number of modern cottages which bear 
the names of famous geologists. A separate residence 
has been built for the director of the Center, and the 
most recent addition is a large dining hall with accom- 
modations that provide for an increase in enrollment 
for several years. 

Unless they are at very remote camps, student par- 
ties usually return to the headquarters at Crystal Cliffs 
at the end of the week to work up their notes and con- 
sult with members of the staff, who in addition to lec- 
tures, visit the camps to supervise the program. 
Geological studies in the region have been the sub- 
ject of several important theses which have added to 
the knowledge of the geology of Nova Scotia. 

Last year the Department of Mines held an inter- 
national conference on coal resources which brought 
representatives from many of the great coal-produc- 
ing centers of the world. The success of this conference 
and the unique facilities which make the Center em- 
inently suitable for such gatherings indicate its use 
for many such meetings in the future. 

The Center had 54 students last year, including (in 
addition to students from the Institute) representa- 
tives from Rutgers University, the University of Notre 
Dame, Franklin and Marshall College, Williams Col- 
lege, St. Lawrence University, and Amherst College. 
Nova Scotia colleges represented were the Nova Sco- 
tia Technical College, St. Francis Xavier University, 
and Acadia University. Students at the graduate level 
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included five who were working for the master’s de- 
gree and three for the degree of doctor of science. In- 
dications are that applications for the summer geology 
school will increase. 

Dr. Whitehead has been director of the summer ge- 
ology school since it opened and has been active in its 
expansion to meet the needs of a rapidly increasing 
group of students. Members of the Institute’s Faculty 
who served on the instructing staff last summer in- 
clude: Harold W. Fairbairn, Associate Professor of 
Geology; Louis H. Ahrens, Assistant Professor of Geol- 
ogy; Patrick M. Hurley, ‘40, Assistant Rrofessor of 
Geology; and Roland D. Parks, Associate Professor of 
Mineral Industry. 

Responsibility for administering the Center has 
been shared by Donald J. MacNeil, Professor of Geol- 
ogy at St. Francis Xavier University, who serves as sec- 
retary and represents the Nova Scotia Department 
of Mines, and Dr. Whitehead. They have labored to- 
gether with enthusiasm and wisdom, and the early 
success of the project reflects their careful planning 
and effective direction. 

The Center is governed by a board composed of the 
Honourable Alexander H. MacKinnon, Minister of 
Mines; John P. Messervey, Deputy Minister of Mines; 
Dr. Whitehead; Dr. Shrock; Dr. MacNeil; Harold D. 
Smith, President, and Robert D. Howland, Vice-presi- 
dent of the Nova Scotia Research Foundation; Allan 












Right: Many of the most 
interesting geological for- 
mations lie along Nova 
Scotia’s north shore. Here 
two students examine a 
specimen with the open 
reaches of the Gulf of St. 
Lawrence lying beyond. 
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E. Cameron, President, Nova Scotia Technical Col- 
lege; and M. Bancroft of Acadia University; as well as 
Norman Parlee, Director of Research, Dominion Steel 
and Coal Company, Sydney Mifflin of the Dominion 
Steel and Coal Company; J. H. L. Johnstone, Head of 
the Department of Physics, Dalhousie University, and 
Norman Avard of Joggins. 

Angus L. Macdonald, Premier of Nova Scotia, and 
the Nova Scotia Research Foundation have encour- 
aged the program of the Center and expansion of its 
objectives by their concern for the most effective de- 
velopment of the province's resources. 

The region in which the Center stands is not only 
interesting geologically, but is rich in the lore of the 
early and troublesome days of the province. The ven- 
turesome souls who came to settle the new land faced 
the hazards of hostile Indians, long and bitter winters 
of deep snows and North Atlantic gales, and later the 
depredations of privateers who roved the western 
ocean and raided the lonely settiements for loot and 
provisions. But the pioneers clung to their footholds on 
the edge of the sea and while they slowly cleared 
their farms they learned to live on what the sea pro- 
vided in great abundance. To this day many of the 
farmers of Nova Scotia divide their time between 
working the land and offshore fishing or gathering 
lobsters and oysters. In summer their nets are set along 
the shore to catch salmon returning to spawn. 






Left: Wash-up time at 
Camp Williams, one of 
the most picturesque out- 
lying camps where stu- 
dents live during their 
field studies. Usually, 
those conducting field 
studies return to head- 
quarters, Crystal Farm, 
for week-end consulta- 
tions. 














The first British settlement at Antigonish was estab- 

lished by disbanded officers and soldiers of the Royal 
Regiment of Nova Scotia Engineers in 1784. Seven 
years later and again in 1796, Highland Scottish immi- 
grants came to Nova Scotia and settled along the coast 
in the region of the town. Other Scottish settlers fol- 
lowed and their names are perpetuated by their de- 
scendants to this day. 

This region which lies within a radius of approxi- 
mately 50 miles of the Geological Center includes 
Cape Breton Island and the mainland of Nova Scotia 
from the Strait of Canso to Pictou on its western shore. 
Crystal Cliffs is located in a section which offers in- 
numerable practical geological problems, and thus 
provides students with the type of experience they 
will find most useful in practicing their profession. 
Cape North, which stands at the western side of 
the entrance to St. George’s Bay, is a towering head- 
land that looks northward across Northumberland 
Strait to Prince Edward Island and the Gulf of St. 
Lawrence. To the east, across water as blue as the 
Mediterranean, looms Cape Breton Island which is 
separated from the mainland by the Strait of Canso. 

The area contains various types of rocks, ranging in 
age from extremely ancient formations to compara- 
tively recent deposits of the glacial period. It is a re- 
gion of mines and quarries where evidence of several 
minerals has been found and some petroleum is being 
produced. Here it was that some of the earliest geolog- 
ical research in North America was carried out. 

Sir John William Dawson, the distinguished geol- 
ogist, carried on intensive field studies from 1843 to 
1856, and later reported them in his classical mono- 
graph, Acadian Geology, which chiefly concerns the 
geology of the shores of Northumberland Strait and 
Cape Breton Island. In this monograph Sir John dis- 
cussed the origin of the term “Acadia,” which has often 
been attributed to the early French settlers. It is, ac- 
cording to Sir John, a Micmac Indian term meaning 
“plenty here.” His source of information was an old 
Micmac Indian, Martin St. Pierre, whom he had 
known in his boyhood. 





In 1845 Sir William E. Logan, the first director of the 

Geological Survey of Canada, described what are now 
the famous Joggins coal deposits on the Bay of Fundy. 
Sir William uncovered tree trunks with their roots 
thrust deep through the coal seams into the underlying 
shale. Another famous geologist who studied Nova 
Scotia during a field trip in July, 1859, was William 
Barton Rogers, founder of M.I.T. — the scientific 
school which was not to open in Boston until six more 
years had elapsed. 

Thrusting far out into the Atlantic in the rough out- 
line of a deg baying at Newfoundland across Cabot 
Strait, Nova Scotia lies close to the great continental 
shelf. Through the ages in which the North American 
continent gradually took form, this region was sub- 
jected to most of the telluric violence which changed 
the shape of the earth’s crust. 

Beneath the scenic beauty of the province lie rocks 
of ages ranging from the Mesozoic to the Pre-Cam- 
brian period which are largely covered by a deposit 
of glacial drift that forms the foundation for its luxur- 
ious forests and pasture lands. 

The oldest rocks in Nova Scotia, formed before any 
record of life began, are classified as Pre-Cambrian 
and are thought to have been created by erosion from 
a land area that once stood in a great inland sea. 

As time measured in geological ages went on, the 
sea bottom and foreshore lifted above the water level, 
thus producing by erosion material that eventually 
became the rocks of later geological ages. So it was 
that rocks of the Pre-Cambrian era contributed to the 
Cambrian. The latter, with older rocks, contributed to 
the younger Paleozoic structures, and these in turn be- 
came part of the sediments of the Mesozoic era. 

During hundreds of millions of years the sea level 
changed many times, resulting in the creation of sev- 
eral seaways with marked changes in intervening land 
areas. These upheavals were associated in some local- 
ities with violent eruptions of molten liquid rock from 
the interior of the earth, and the spreading of the lavas 
over the sea bottom changed the composition of the 
sediments that had already been deposited. 








ERA PERIOD 
Mesozoic Triassic 
( Carboniferous 
Devonian 
Paleozoic 
Silurian 
Ordovician 
| Cambrian 
Proterozoic 
Archeozoic 





NOVA SCOTIA GEOLOGICAL TIMETABLE 


YEARS AGO CHARACTERISTIC LIFE 
170 million Age of reptiles 
220 million Great coal age, 


Abundant plants 


800 million Primitive fishes, 

First known land plants 
850 million Age of invertebrate animals 
400 million First primitive vertebrates 
500 million No known land animals 
600 million Primitive life 
to 2 billion No determinable fossils 
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The geology of Nova Scotia is a complex one be- 
cause of the accumulation of these thick layers of sedi- 
ments, and the successive upheaval and erosion of the 
land which produced the forms in which they appear 
today. The ranges are made up largely of rocks that 
were formed originally from sand, mud, and calcare- 
ous ooze in a fairly horizontal stratification in what 
must have been a great inland sea. As the bottom of 
this sea slowly subsided, layer after layer was added. 
The composition of these sediments and the thickness 
of the layers were apparently controlled by distance 
from the shore, depth of water, and the composition 
of the various deposits. 

In these sediments were buried specimens of the 
plant and animal life existing at the time, and now 
in the form of fossils they help in reconstructing the 
history of the land through the ages. In the Pre-Cam- 
brian rocks are found the primitive invertebrates, 
Algae, the earliest known fossils, which are followed 
by those of the age of shelled or higher invertebrates. 
Fossils of fish first appear in the Silurian and Devo- 
nian rocks, and the creation of pools of petroleum is 
attributed to enormous concentrations of marine 
growth trapped in inland seas or basins. 

The age of amphibians and tree-like forms came 
with the formation of the Carboniferous and Permian 
rocks, and it was in the Carboniferous age that Nova 
Scotia’s great deposits of gypsum, limestone, and salt 
were formed. It was during this period that the luxuri- 
ous plant growth, which thrived under semitropical 
conditions, produced the materials which later formed 
the great coal resources of the province. 

After the Permian age, came the rocks of the Trias- 
sic, Jurassic, and Cretaceous ages, the heyday of rep- 
tiles and dinosaurs. Of this geologic group only the 
rocks of the Triassic period have been recognized in 
Nova Scotia. 

Grooves, or striae, formed by the glacial ice in its 
ponderous progress across the land, are found in ex- 
posures of bedrock at various places in the province. 
The best known of these are at Point Pleasant Park at 
Halifax. The glacial drift becomes so heavy in some 
parts of the province as to form dome-like hills called 
“drumlins.” Several of these occur in Halifax, includ- 
ing two islands in the harbor, and more than 200 
drumlins may be seen in the Mahone Bay region. Their 
locations indicate that the glacial ice moved in a 
southeasterly direction. The glaciers also left telltale 
signs of their progress in the form of eskers, narrow 
ledges of sand and gravel, a long chain of which is 
found in the vicinity of the Sydney River from East 
Bay to Sydney Bridge. 

The well-preserved stumps of trees that formed 
a forest ages ago and were drowned by the sea are 
found at several locations along the shore of the Ba 
of Fundy. The stumps of trees, still firmly held by their 
roots, are to be seen at St. Lawrence and at Yarmouth 
at low tide. 

Along the northern shore of Nova Scotia on the Bay 
of Fundy is the North Mountain Range, which is com- 
posed of lava, or what is known as “trap” rock. This 
range stretches from Cape Blomidon to Brier Island, 
a distance of 120 miles, and is crossed by tidal gaps at 
three points, Petite Passage, Grand Passage, and 
the well-known Digby Gap. The North Mountain 
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The cathedral-like stope with crystal pillars of salt deep in 
the Malagash Salt Mine in northwestern Nova Scotia. 


Range and the Cobequid Range to the northeast of it 
are separated by Minas Channel and the Minas Basin. 
The Cobequid Mountains reach from the end of the 
Bay of Fundy to the vicinity of Pictou at a distance 
of more than 70 miles. There mountains are composed 
chiefly of crystalline rocks, such as granite, syenite, 
diabase, and felsite. Further to the northeast, where 
the Cabot Trail circles the northern part of Cape 
Breton Island, are found the remains of an ancient 
Atlantic upland which forms a 1,200-foot tableland. In 
this region lies the Cape Breton Highlands National 
Park which offers some of the most magnificent scen- 
ery of eastern North America. 

If the Norsemen, as some believe, landed on Nova 
Scotia about the year 1000 A.D., they may have seen 
the dark outcropping of coal seams along the coastal 
cliffs of Cape Breton Island. Whether John Sebastian 
Cabot, who visited Nova Scotia in 1498, discovered 
coal no one knows. However, Nicholas Denys, who 
was appointed governor of the province by the King 
of France in 1637, was quick to report that “there is a 
mountain of very good coal four leagues up Sydney 
Harbor, of a quality equal to any in France.” 

Nova Scotia’s coal fields are among the important 
deposits of the continent and are a valuable economic 
resource for eastern Canada. The coal is bituminous, 
and while the quality varies according to location, the 
coal from the Sydney area on Cape Breton has proved 
valuable for blast-furnace coke and is used in large 
quantities by the steel mills in that region. This in- 
cludes the famous Bras d’Or Lake district, Sydney 
Mines, New Waterford, Glace Bay to Morien in Cape 
Breton County. There are also mines at Chimney 











Donald J. MacNeil (left) Professor of Geology at St. Francis 

Xavier University, and Walter L. Whitehead, ’13, Associate 

Professor of Geology at M.I.T., who together share in the 
direction and progress of the Geological Center. 


Corner, St. Rose, Inverness, Mabou, and Port Hood in 
Inverness County. The Pictou mining region includes 
Westville, Thorburn, and Stellarton, where the mines 
are the deepest coal workings in the world. There are 
also important mines at Springhill, Joggins, River He- 
bert, Maccan, and Chignecto in Cumberland County 
in the region adjacent to New Brunswick. 

Many of the coal seams of the Sydney region dip 
seaward, and the workings of a number of mines ex- 
tend several miles from shore beneath the ocean. 

Nova Scotia’s coal production in 1949 amounted to 
6,196,322 tons, and, in addition to supplying an im- 
portant part of the needs of eastern Canada, the 
province shipped a considerable tonnage to the 
United States and South America. 

Next in importance to coal is Nova scotia’s produc- 
tion of gypsum, of which the province has one of the 
largest deposits on the continent. This is the source of 
more than 92 per cent of Canada’s supply of this im- 
portant mineral. Enormous quantities of gypsum are 
shipped to the United States, which is the principal 
market, and the reserves will meet all requirements 
for years to come. Gypsum has been mined in Nova 
Scotia for more than a century and was an important 
product during the Revolutionary War, when farmers 
found it profitable to quarry the rock by hand from 
their own lands. Production in 1949 was 2,558,891 tons. 

The gypsum deposits of the province originated in 
the Carboniferous age and are found in association 
with limestone and other rocks. The deposits range in 
thickness from a few feet to approximately 200 feet. 
The chief use for gypsum, or calcium sulphate, is in 
the manufacture of plaster and wallboards, but it is 
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also an important ingredient of thermal-insulating 
materials and of Portland cement. 

In the form of ornamental stone, which is suitable 
chiefly for interior decorations, gypsum is known as 
alabaster, and it is also the chief constituent of plaster 
of Paris. The paper industry also uses very finely pul- 
verized gypsum as a filler, and it is employed for the 
same purpose in the manufacture of certain textiles, 
as well as in paints, insecticides, explosives, cosmetics, 
chalk, linoleum, and oilcloth. 

Salt is an important mineral resource of Nova Scotia 
and is produced both by mining and by evaporating 
brine pumped from drilled wells. Most of the salt 
produced in Canada is used for agricultural uses and 
dairy products, and for the preservation of meats and 
fish. The production in 1949 was 85,090 tons. 

Although farmers made use of the salt springs much 
earlier, the commercial production of salt in Nova Sco- 
tia apparently began about 1818, when a two-foot 
shaft was sunk near a salt spring in Pictou County. Al- 
though this operation was not successful, brine from 
the nearby spring was later used for the manufacture 
of salt. One of the largest of Nova Scotia's salt mines 
is at Malagash, and others are found in widely sep- 
arated parts of the northern section of the province. 
One of the largest is at Nappan, where two holes were 
drilled and salt was struck at a depth of 812 feet. This 
operation is capable of producing 170 tons of salt a 
day by means of evaporators. In holes drilled in search 
of petroleum, salt has been encountered at depths of 
more than 1,000 feet in zones several thousand feet 
thick. In the Mabou region in Inverness County, the 
salt zone reached from a depth of 1,395 feet to the 
bottom of the hole at 5,579 feet. In another operation, 
salt was found at 4,480 feet and had not been pene- 
trated when drilling operations were stopped at a 
depth of 6,869 feet. 

While Nova Scotia is not distinguished for the 
production of gold, the metal is widely distributed 
throughout the province and has been mined from at 
least 1860, and possibly earlier. Indications are that 
the province has large bodies of gold-bearing ore of 
low or medium grade. The production of gold in 1949 
was 105,750 ounces, and the total production from 
1862 to the end of 1949 was 1,143,360,112 ounces. The 
undying lure of gold keeps prospectors active, how- 
ever, and the search for promising outcrops of gold- 
bearing rock goes on continually. 

The wide variety of Nova Scotia’s minerals is a chal- _ 
lenge to further study and research on ways and means 
to make it profitable to mine and process deposits 
which have little economic value under present 
methods of treatment. In the work of the Nova Scotia 
Center for Geological Sciences lies not only new hope 
of developing these resources, but the expectation that 
it will lead to the discovery of new and richer deposits 
of minerals, as well as petroleum, for all of which 
there are encouraging geological signs. 

Whatever the Center may accomplish in the field of 
economic geology it will be no more important and 
heartening than the significance of this joint enterprise 
of academic and governmental groups of two great 
countries sharing in the truest sense of international 
good will the fruits of friendship and technological 


progress. 
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The Mesquite Tree and the Southwest 


Long Praised for Its Beauty and Great Usefulness, 


the Hardy Mesquite Is Now Being Fought as a 
Merciless Invader of Cattle-Grazing Land 


By CARL C. WRIGHT 


the Sixteenth Century to the present era of in- 

dustrial development, the mesquite tree is the 
Southwest's most impressive figure in the family of 
woody plants. Though recent control and eradication 
of mesquite for better livestock ranges may threaten 
the tree's prestige, its significance in primitive culture 
and history is indeed far-reaching. 

A godsend to Indian and pioneer, the mesquite has 
been praised for its usefulness and its beauty; and un- 
til the rise of extensive livestock industries in the 
1930's, the tree was rarely regarded as a menace. To- 
day most livestock producers and ecologists look upon 
mesquite as noxious brush, a merciless invad@ which 
robs the range lands of valuable grasses, and causes 
difficulty in the handling of cattle. That range owners 
have reason to be concerned can hardly be denied, 
since about 50,000,000 acres of grassland in Texas 
alone are said to be infested. But it is hoped by many 
people of the Southwest that an intelligent program 
of control, rather than a program of wholesale destruc- 
tion, will be followed. 

This stand is valid, they say, if only for practical rea- 
sons. Soils with a scanty grass cover which are subject 
to blowing would not be helped through the elimina- 
tion of shrubs and trees, owing to the danger of wind 
and water erosion. But there are other reasons; appre- 
ciation for the beauty of the tree is felt by thousands 
of people, and few who know the Southwest's history 
fail to recognize the tree’s significant role. 

Defenders of the mesquite tree praise its good qual- 
ities. The tree produces a nutritious bean relished by 
livestock; it greens out in the spring and furnishes ten- 
der twigs for grazing; and the leaves are a forage, 
especially during droughts or before grasses are 
abundant. Mesquite wood is an excellent fuel and a 
durable material for fence posts. As a tree or a shrub, 
mesquite helps to prevent soil erosion. It provides a 
desirable shade for stock in a climate where a burning 
sun is characteristic. Its flowers are a source for pure, 
white honey. And some ranchmen claim that the tree’s 
long roots draw underground water to the surface dur- 
ing droughts and encourage the growth of grasses. 

When seeds of the mesquite were sent in 1930 from 
Honolulu to Bahrein, a small island off the coast of 
Arabia, this plant had encircled the globe. From Chile 
and Brazil in South America it ranges north to south- 
central Kansas, flourishing especially in Texas, New 
Mexico, and Arizona, and is found in the West Indies, 
Australia, Africa, Persia, and India. A member of the 
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mimosa family, the mesquite belongs to the genus 
Acacia, of which there are about 300 species. The 
three varieties in the United States are generally classi- 
fied as: honey mesquite (Prosopis juliflora var. glan- 
dulosa); velvet mesquite (P. juliflora var. velutina); 
and western honey mesquite (P. juliflora var. 
Torreyana). 

Typically a shrub or a tree, mesquite varies in 
growth habits, which are affected by climate, mois- 
ture, and soils. In fertile land it may reach a height of 
40 feet and attain a trunk diameter of nearly three 
feet. Although frequently low-spreading with crooked 
branches, it is rarely symmetrical in shape. Whether a 
thorny shrub, a cluster of switches, or a tree, it has a 
well-developed root system, vertical and lateral roots 
growing to enormous lengths. Pioneers who found 
gnarled mesquite on the dry plains decided that fires 
had driven this tree underground; they “dug for 
wood” in “subterranean forests.” 

Random glances at the mesquite in history reveal 
its usefulness to mankind. An early account of the 
mesquite bean as food is found in Cabeza de Vaca’s 
narrative. Indians filled a dirt hole with beans and 
ground them into a meal with a wooden pestle. The 
meal was transferred to baskets and covered with 
water. A banquet followed this simple process, which 
for several hundred years was known to various tribes 
of American Indians. A writer in the Report of the 
Commissioner of Agriculture for 1870 describes the 
food products of Indians with special emphasis on 
mesquite beans: 

They are not wd nutritious, but a preventive of thirst, 
having an agreeable blending of acidity and sweetness, 
somewhat like the early harvest apple. The pods, when in 
their fresh ripe state, are put into a wooden or stone 
mortar and bruised, then emptied into an earthen dish, 
mixed with water and allowed to stand for a few hours, 
the result being a cold porridge or mush . . . As the fruit 
or bean-like pods ripen they are gathered for winter use, 


being thoroughly dried and stored in cylindrical-shaped 
baskets . . . The Indian women pound the dry pods until 
reduced to a fine powder, which being mixed with a little 


water, is pressed into large thick cakes of several pounds 
weight, and dried in the sun, to be used as circumstances 
require. 

George Wilkins Kendall, a member of the Santa Fe 
expedition, which left Austin, Texas, in 1841, states in 
his journal that when E wetmage ne and coffee fell short,” 
the men ate mesquite beans “raw in immense quanti- 
ties, and also either roasted or boiled them.” The Mex- 
icans used beans in making “beer as well as sugar.” 








Long before the middle of the Nineteenth Century, 
as Josiah Gregg states in his Commerce of the Prairies 
(published in 1844), the mesquite tree in the South- 
west had “attained some celebrity.” Books written by 
Spanish naturalists on the plants of New Spain soon 
after the conquest of Mexico by Cortes show that most 
uses of the mizquitil originated with the Indians, who 
gave what they knew to the Mexicans. And Ameri- 
cans entering the unsettled Southwest were amazed 
at the foods and remedies furnished by a tree which 
reminded them of the peach tree of Kentucky and 
Georgia. Indians and Mexicans not only used the bean 
for food, but also the leaves, bark, and gum for reme- 
dies in various diseases. 

In 1854 William B. Parker traveled through unex- 
plored Texas on an expedition commanded by Cap- 
tain Randolph B. Marcy and published a book’ which 
gives impressions typical of many sojourners. “The 
tree grows singly,” he notes, “and at such regular in- 
tervals as to resemble a plantation, and so much like 
a peach orchard that one cannot divest himself of the 
idea . . .” He tells an amusing story of a teamster 
“who one evening . . . with a load of stores, got be- 
hind the train, and on coming into camp without his 
team, was asked where he had left it. ‘Out in that old 
peach orchard,’ was his reply.” 

Parker also observes that mesquite wood “burns 
readily with a clear flame, leaving a very hot and per- 
fect coal, like hickory.” His greatest interest, however, 
was in the commercial possibilities of the gum he saw 
exuding from the tree, an amber product which even 
today receives the attention of chemurgy. “The sub- 
ject of employing the Indians, in collecting this gum, 
was seriously entertained by gentlemen on the fron- 
tier . . . and no doubt the experiment will be made 
with every probability of profitable success. . . .” 

Whether this particular project succeeded is not 
known, but the Report of the Commissioner of Agri- 
culture for 1872 shows that in 1871 the gum was “an 
article of export, some 12,000 pounds having been 
gathered in Bexar County [Texas], and as much more 
between that and the coast.” Shipped to the East, this 
gum was employed in the manufacture of both gum- 
drops and mucilage. 

In a biological survey of Texas at the turn of the 
century a federal agent wrote that mesquite gum 
needed “only introduction to a market to become of 
commercial value.” It had long been used in Mexico in 
the preparation of medicines; dissolved in water, the 
gum served as a gargle for sore throat. For the Pimas it 
had been a treatment for sore eyes and open wounds. 
In 1945 the Texas Forest Service of Agricultural and 
Mechanical College of Texas reported that one type 
of mesquite gum could be used as “a substitute for 
gum arabic, gum tragacanth, Indian gum, and ghatti 
gum, of which the United States imports 10,000,000 
pounds annually, These gums are used in the manu- 
facture of pharmaceuticals, confections, mucilage, tex- 
tiles, and cigars.” 

Perhaps no part of the mesquite has served so well 
as its durable wood with a wide range of uses. Lipan 


1 William B. Parker, Notes Taken during the Expedition 
Commanded by Captain R. B. Marcy through Unexplored 
Texas, page 105 (Philadelphia: Hays and Zell, 1856). 

2 Parker, opus cited, page 170. 


and Apache Indians made bows of mesquite. In 1810 
the Mexican leader Morelos fought the Spanish with a 
cannon constructed from a mesquite log. Early settlers 
in the Southwest made pickets of mesquite and used 
the wood for joists, rafters, studs, and floors in their 
cabins and mills. Mesquite wood was “equal to that of 
cedar for the purposes of fences” and formed a “prin- 
cipal and suitable article for fire-wood,” writes Mary 
Austin Holley*, whose book on Texas was published 
in 1836. Describing the resources of Texas in 1858, J. 
De Cordova‘ says that mesquite wood was “used to 
the exclusion of every other wood for making hubs 
and spokes, and is highly spoken of, by shipwrights, 
for making the ribs and knees of small vessels. In 
durability it exceeds almost any other wood in use.” 

The city of San Antonio used hexagon-shaped 
blocks of mesquite to pave a street in 1901. Such pav- 
ings are said to last a quarter of a century without seri- 
ous deterioration. Although a survey in South Texas of 
the commercial possibilities of mesquite wood in 1916 
showed that only 10 per cent of the wood examined 
was suitable for logging, recent research indicates that 
opportunities may lie in another direction. According 
to the report made by the Texas Forest Service: “It 
appears that chemical processes — in which the mate- 
ria] may be used in bulk in the form of chips or wood 
fiber — hold the key to any industrial opportunities for 
utilization of great volumes of mesquite or brush.” 

Unfo8tunately utilization research thus far has not 
been adequate to determine what products could 
profitably be manufactured from woody fiber, which 
may be an excellent chemical raw material. Produc- 
tion of tannin for the hide and oil industries and fiber 
for paper and paperboard products may well prove 
to be feasible. 

The singular story of the mesquite’s extensive inva- 
sion of the treeless regions of the Southwest probably 
begins with its entrance from Mexico, where herds of 
horses and cattle were turned loose by Spanish explor- 
ers. These animals and the wildlife — buffalo, rodents, 
and birds — undoubtedly dispersed the mesquite’s 
hard-cased seed far north of the Rio Grande. The vig- 
orous seedlings found competition from native grasses, 
but these grasses were weakened first through burn- 
ing by Indians and later through overpasturing by the 
white man. 

Pioneers also burned accumulated grasses each year 
to protect their homes from accidental fires and, or so 
they thought, to improve pasturage for their horses 
and cattle. Although “burning over” probably did 
much to hold mesquite in check, it certainly ruined 
hundreds of acres of good sod and paved the way for 
rapid infestation as soon as the practice was 
discontinued. 

By 1875 the buffalo had disappeared from the prai- 
ries, and the Indians had been removed from Texas by 
act of Congress. For almost a decade the grasslands 
were, in a sense, left unmolested. The years from 1874 
to 1884, according to Jared G. Smith, an agrostologist 
for the Department of Agriculture in 1908, “may be 

(Continued on page 876) 


3 Texas, page 17 (Lexington, Ky.: J. Clarke and Company, 
1836). 

* Texas: Her Resources and Her Public Men, page 273 
(Philadelphia: E. Crozet, 1858). 
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The Great Dream — Il 


In the Continued Search for the Great Southland, Australia and Many 
Islands in the Pacific Ocean Were Discovered. But the Myth of the 
Fabulous Southland Was Exploded by Captain Cook in 1775 


By WILLY LEY 


decades and to discuss business. Just after these 

first big trips by da Gama for Portugal and by 
Columbus for Spain, the heads of both governments 
realized that their efforts at exploration, colonization, 
and long-distance commerce would lead to deadly 
rivalry. There would be clashes on far-off coasts; there 
would be disputing claims from both sides. There 
would be war between them, sooner or later. They had 
the choice of going to war with each other right then 
and there, or to attempt mediation before anything 
happened. 

So both went to the pope, and the head of the 
Church was willing to settle these worldly matters, too. 
The pope, Alexander VI, Borgia, 
decided as follows: he drew a 
line around the globe, going from 
pole to pole, partitioning the 


\ this point it is necessary to go back for a few 


difficult. It is true that the Portuguese concentrated 
on the spice trade, while the Spaniards preferred 
gold. But the Spaniards would accept some spice 
trade too, and the prize, the Spice Islands, the 
Moluccas, were just on that line. 

Saying that they were right on that dividing line 
means to express the most conciliatory point of view. 
Both Portugal and Spain were convinced that the 
Moluccas were on their side of the line. Each country 
had no trouble finding several recognized expert ge 
ographers ready to a man to swear any oath that the 
Moluccas really belonged to Spain, or to Portugal. 
Still it did not come to war between these countries, 
and after many impressive announcements of various 
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Portuguese, to colonize all land 
in it that did not already belong 
to somebody else; to trade with 
all the countries in it that would 
accept such trade. It might be 
better to say that the Spaniards 
were to keep out of that hemi- 
sphere, even though Spain itself 
was in it, of course. On the other 
hand, the Portuguese had no 
rights in the other hemisphere — 
all of North and most of South 
America, and everything east of 
Korea. 

The agreement worked well, 
especially as far as the Americas 
were concerned where that line 
could be well determined. But 
when it came to the other half 
of the meridian, things became 
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Adapted from Fite and Freeman’s A Book of Old Maps 


Western Hemisphere as reproduced in the globe of Johannes Schéner constructed 

in 1520. The Pacific and the Americas are considerably reduced in size and the 

Terra Incognita of other cartographers becomes the Brasilia Inferior of Schéner. The 

presence of the large mass of southland on Schéner’s globe stimulated Sixteenth-Cen- 
tury explorers to search for the mythical rich land. 








Map of the world prepared by Orontius Fineus 
in 1531 had, as a prominent feature, a ye 
continental area to which Fineus gave the 
name Terra Australis. This beautiful map by 
Oronce Fine, to use another form of his name, 
influenced Mercator in the preparation of his /./. 
more detailed map of the world, produced // ' 
seven years later. 


kinds, the two rivals made an amicable 
agreement. On April 22, 1529, the | 
Crown of Portugal paid to the Crown 
of Spain 350,000 gold pieces for a tem- 
porary settlement. The Moluccas were 
to be regarded as being west of the 
papal meridian, so that they belonged 
to Portugal alone. In case a later im- 
proved geography should establish that 
they would have belonged to Portugal 
anyway, the Spanish Crown was to 
return the sum—hence “temporary 
agreement” pending the improvement 
of the science of geography. 

The Portuguese were happier with 
the settlement than the Spaniards. Their 
spice trade flourished. But a sum of 
money, even 350,000 gold pieces, does 
not last endlessly. The Spaniards felt 
that they had lost something and 
began to look for more unknown land. 
Terra Australis, so neatly pictured on 
Schéner’s globe, was a big temptation. 
It should be found . . . and Captain de 
Retes’ report about his New Guinea 
Coast found eager listeners. Besides, 
it was not just that one geographer, M 
Schéner, who drew the Terra Australis: °°: 
Oronce Fine (Orontius Fineus) had |\;:"*& 
produced a most beautiful map with | .°'“h, 
Terra Australis in 1531. In fact, he was \- +; \--\ 
the inventor of that name. Before him, 
the Terra Australis had been called 
“Continent of the Antipodes,” Brasilia 
Inferior, or, most of the time, simply 
Terra Incognita, “unknown land.” And 
Oronce Fine had influenced another car- 
tographer, a Flemish gentleman by the 
name of Gerhard Kremer. Now “Kremer” means “mer- 
chant,” so naturally Gerhard Kremer, in due course of 
growing up, became known as Gerardus Mercator. 

Mercator put Fine’s Terra Australis on his map of 
the world of 1538 and, later, on his famous Chart of 
the World of 1569, the much admired masterpiece of 
map making for generations. It was the great authority 
which could not contain a mistake. If the great Ger- 
ardus Mercator showed Terra Australis on his chart, 
well, then, there was such a continent — and the 
inability of seamen to find it was simply plain inability 
on their part. And it is a wonderful map. Europe and 
Africa look just as they do on our maps. Asia is gener- 
ally correct except that there are uncertainties about 
the coast line of the extreme northeast of Siberia; 
well, that was before Vitus Bering set out on his long 
trek across Russia and Siberia. Mercator guessed 
correctly at the existence of Bering Strait; it was one 
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Adapted from Nordenskiéld’s Facsimile Atlas 


of the objectives of Bering’s expedition to find out 


whether there was such a strait, or whether Siberia . 


and Alaska were hanging together. 

South America was drawn too wide in its southern 
parts, but the beautiful feature was Terra Australis. 
Tierra del Fuego was part of it. From there on, the 
coast line ran east at about the same degree of lati- 
tude, approaching Africa a bit more closely, then form- 
ing a big gulf just south of Ceylon to turn straight north 
immediately afterwards. Terra Australis almost 
touches Java, is separated by a narrow channel only 
from New Guinea, and then continues to join with 
Tierra de] Fuego again. 

The Mercator chart not only became standard in it- 
self, but also influenced countless other maps of which 
the more famous ones are those of Tommaso Porcac- 
chi, Joannes Myritius, Cornelis de Jonde, Ortelius, and 
Matthias Quadus. Quadus’ map was dated 1608. 
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We return now from the strain of map making to the 
even more strenuous business of finding what the 
maps portrayed. As has been said, the Spaniards were 
especially interested after having sold the rights to the 
Moluccas. They were determined to find themselves 
more business elsewhere, and in 1567 the Viceroy of 
Peru sent General Mendajia with two ships to find 
Terra Australis. 

Things had certainly changed since the time of the 
first exploratory trips from Portugal. Then Terra Aus- 
tralis was anticipated with some trepidation; if it ex- 
isted it would block the way to East India, the goal of 
the journeys. Now Terra Australis was a goal in itself 
for colonization and commerce. The Spaniards were 
not only sure that it existed (Fine and the first Merca- 
tor map said so) but they also were certain that it was 
inhabited. Several priests were taken along to begin 
missionary work from the moment of landing. 
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Adapted from Nordenskiéld’s Facsimile Atlas 


Although lacking the presumed geo- 
graphical details of Terra Australis 
which appear on the Fineus map of the 
world, the famous map of the world by 
Gerardus Mercator, of 1538, portrays 
Europe, Africa, and Asia quite well 
(except for northeast Siberia) and does 
a very creditable job of the Americas. 
This map influenced the work of other 
important cartographers of the Six- 
teenth Century. 


Alvaro de Mendajia had been 
sent to “discover certain islands 
and a continent” in the South 
Seas. He failed as far as the con- 
tinent was concerned. He might 
have made good on his orders by 
finding Australia, but he discov- 
ered “certain islands”: the Solo- 
mons. Mendajia hesitated for a 
generation’s life span to colonize 
the islands he had discovered. 
At long last he set out to do so, 
in 1595, having one Pedro Fer- 
nandes de Queirés as his chief 
pilot. Mendajia died while the 
expedition was on its way, and 
Queirés succeeded him in com- 
mand. The result was that the 
islands were not found at all. 

Queirés returned to Peru and 
thence to Spain. That he had 
failed to find Ophir (the Solo- 
mons) was just a minor misfor- 
tune and did not matter much. 
After all, there was still Terra 
Australis to be discovered. He 
went to the pope and told him 
how many millions of souls 
waited to be saved on Terra 
Australis. He went to the kin 
of Spain and besieged him wi 
countless petitions stressing the 
riches of the unfound lands. 
Finally, the king was either con- 
vinced or weakened and in 1603 
a royal cedula was issued send- 
ing Queirés on his way to Terra Australis with three 
ships. The second in command was a navigator by 
the name of Luis Vaez de Torres. 

After a journey which changed course about once a 
day for the purpose of avoiding real and imaginary 
storms, the expedition reached the New Hebrides (the 
name was given much later) and found a fair-sized is- 
land among them. It is often called Merena and is about 
as large as our smallest state. That, however, did not 
faze Seiior Queirés. The Terra Australis was formally 
annexed to Spain, there was the laying of a corner- 
stone for a city of New Jerusalem, and the formal 
christening of a middle-sized rivulet as New Jordan. 
Three solemn masses were said, and Sefior Queirdés 
added a toast to the king. The island was christened 
Austrialia del Espiritu Santo — “Southern Land of the 
Holy Spirit.” It is more than likely that there was even 
some punning in the name, taking advantage of the 
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Adapted from Fite and Freeman’s A Book of Old Maps 


Nautical chart of the world, of 1569, by Gerardus Mercator and | the cylindrical projection named after Mercator. This 

type of projection found wide favor with navigators during the great period of exploration, since all points are shown at their cor- 

rect compass courses from one another. Copyright notice, directions for measuring distances, and explanations of the method and 

purpose of the map cover portions of the original map. These pieces of text are omitted here, which explains why certain areas 
appear to be uncharted. 


similarity between the words Australis (south) and the 
name of “Austria” which was then a fief of the Span- 
ish king and emperor. 

All this was followed by the interesting anticlimax 
that Sefior Queirés decided to go home quickly, leav- 
ing Torres with two ships in the New Hebrides. 
Queirés presumably thought that everything had been 
accomplished save for the proper presentation of his 
feat, and he was the man to take care of that aspect. 
He sat down and wrote and wrote and wrote. During 
the period from 1607 to 1610 alone, he sent 50 long 
memorials and petitions to the Crown of Spain. He 
“was convinced” that Espiritu Santo was larger than 
all Europe, richer than Peru at the time of its discov- 
ery, more thickly populated than Cuba, and over its 
plains roamed enormous herds of wild cattle. That 
there are no native cattle in the whole Pacific region 
did not disturb him; but nobody believed him anyway. 

Australia, the real Australia, was then still unknown, 
but it was seen very soon after for the first time just 
because of Queirés. His second in command, Torres, 
who should have been the expedition’s leader, had 
waited for two weeks for the reappearance of Queirés’ 
ship that had vanished in the dark of a stormy night. 
Then he decided to depart and report at the nearest 
Spanish stronghold, the Philippines. Doing that he 
sailed through a then unknown strait (it now bears his 
name) passing along the still unknown southern coast 
of New Guinea. To his left he saw what looked like 
distant islands; they were the mountains of Cape York, 
the northern tip of Australia. 


Queirés’ fabulous accounts were not believed, and 
Torres’ straightforward report was not even forwarded 
from the Philippines. The British found it in the ar- 
chives of Manila a century and a half later and saw to 
it that at least the strait through which Torres had 
sailed was named after him. The Queirés episode was 
annoying for everybody concerned, but it did not dam- 
age the reputation of Terra Australis. Things like 
that had happened before. People had claimed 
that they had traveled to America, and it had turned 
out to be a hoax. But that had not changed the fact 
that America existed. 

However, the story of Terra Australis was then 
taken out of Spanish hands and passed on to another 
nation: the Dutch. The first connection of the Dutch , 
with Terra Australis was damaging to the great South- 
land. One of the main reasons why it had been put on 
the map had been Magellan’s statement that he had 
seen land to his left when passing south of South Amer- 
ica: Tierra del Fuego. In 1616 Willem Corneliszoon 
Schouten and Jaakob Le Maire sailed around Tierra 
del Fuego in the south, discovering Cape Hoorn.* 
Schouten then knew that this was just a group of is- 
lands. He was uncertain about only one of them, the 
easternmost, called Staatenland. Staatenland’s insular 
nature had not been definitely established. It might 


* This is the spelling which should be used. The Cape was 
named after one of Le Maire’s ships which in turn was named 
after the Dutch city of Hoorn. It became known later that 
Francis Drake had perfect knowledge of the insular nature of 
Tierra del Fuego some 38 years before Schouten and Le Maire. 
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still be a cape of Terra Australis. Hendrick Brouwer 
solved that problem in 1643; Staatenland was an island 
too. 

At this point the real southern continent, Australia, 
slowly begins to seep into the story. Luis Vaez de 
Torres had seen it from a distance without realizing 
what it was. A French navigator, Guillaume le Testu, 
is reported to have seen it; a Portuguese captain also 
figures in the early history of Australia, and, of course, 
several Dutch captains, who, because of the Dutch 
possessions in the East Indies were, after all, nearby. 
It would be comparatively easy to evaluate their 
claims if people had not been biased in favor of Terra 
Australis. As it is, one can never be sure about these 
narratives. They may refer to the coast of the fifth 
continent, or they may have been colored by Merca- 
tor’s wonderful chart. 

From 1600 on, there exists a curious touchstone for 
the reports. In the course of time, Terra Australis had 
acquired all the attributes of a fairy-tale land; it had 
luxuriant tropical vegetation and beautiful inhabi- 
tants, gold was an ordinary metal, and diamonds and 
emeralds were reported as numerous as pebbles on 
the beach. 

By contrast the real Australia was an immense dis- 
appointment. The vegetation was not tropical, the 
coast was generally uninviting and completely devoid 
of gems. The aborigines, if encountered, were not at 
all beautiful; in short, all those who were disap- 
pointed with the coast they attained — all those who 
gave vent to that disappointment by disparaging re- 
marks — were the men who had really set foot on 
Australia. 

By 1642 Australia’s West Coast was pery 
known to the Dutch under the name of New Holland. 
In that year the governor of the Dutch East Indies, 


Anton van Diemen, ordered Abel Janszoon Tasman 
to sail from Batavia and establish the truth about 
Terra Australis, especially with reference to the New 
Holland Coast. 

Tasman left, sailing a course which was carefully 
calculated either to bring him to the coast of Terra 
Australis or else to lead around New Holland to what- 
ever open seas there were on the other side. After a 
long journey he reached what was unmistakably a 
southern cape, a southern ending of a continent, like 
Cape Agulhas in Africa. Tasman thought that it was 
the southern end of what we now call Australia, and 
in honor of his governor he called it Van Diemen’s 
Land. Actually, it was not even Australia proper any- 
more; it was the southern end of the large island now 
known, in his honor, as Tasmania. 

Going on for another thousand miles he saw land 
again, looking with amazement at the snow-covered 
high mountains of the “Alps” of the South Island of 
New Zealand. Then he turned north, sailed through 
the Tasman Sea between Australia and New 
Zealand, and returned to the Dutch Indies. 

Australia had been rounded, but even Tasman did 
not dare to delete Terra Australis from the map. He 
had seen land with high mountains; it might stretch 
all the way to Staatenland near Tierra del Fuego. 
While Tasman was writing this, Brouwer sailed 
around Staatenland, but it did not matter because 
what Tasman himself had seen was certainly more 
than a small island. 

During the first decades of the Eighteenth Century 
scientific reasoning began to follow another path. 
Slowly it became clear that Terra Australis, if it ex- 
isted at all, was an Antarctic Continent. All the coasts 
still unidentified as islands, all the coasts still under 
suspicion of being outposts of Terra Australis, had ac- 
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Adapted from Nordenskidld’s Facsimile Atlas 


Based on Mercator’s projection, this map of 1608 was produced in Kéln (Cologne) by Matthias Quadus. The map is inferior to that 
by Mercator 39 years earlier in not containing longitude and latitude lines. Mercator's map of 1569 placed the zero longitude about 
20 degrees east of Greenwich, now reckoned as the reference longitude. 
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quired the same characteristic: these coasts were no 
longer under the green cover of tropical vegetation in 
warm waters, blending with the sky and the sea and 
distance, they all shone clearly and brightly with the 
reflection of snow on high mountains. 

A report from a French vessel under the command 
of Lozier Bouvet enhanced that impression. Being 
some 800 miles south of Cape Town and a little west 
of it, Bouvet had found a coast from which a huge 
glacier seemed to flow into the sea. The weather had 
been bad, the visibility poor, and Bouvet had not been 
able to see much, but he was certain that it was not 
an iceberg but land, and he called it Cap de la Cir- 
concision. The term “cape” was used, of course, with 
reference to Terra Australis. It had always been sus- 
pected that there was much open sea between Africa 
and the Southland. Bouvet had now determined just 
how much open sea: over 800 miles. 

The extremely bad weather conditions in that zone 
— dense fog or rain almost all year round — rendered 
Bouvet’s “cape” a major puzzle of geographical sci- 
ence for the whole interval between 1739, the year of 
discovery, and 1899 when it was finally found by the 
oceanographic-survey steamer Valdivia. Long before 
that, it had become clear that Bouvet had not dis- 
covered a cape of a continent; the question was merely 
whether there actually was a small island somewhere 
down there, or whether he had been fooled by a large 
iceberg in spite of his assertion. It turned out to be a 
small island, which was actually just one large extinct 
volcano, completely glaciated. It can now be found as 
Bouvet Island on any map; politically, it is Norway's. 

Before Lozier Bouvet’s report had even arrived in 
his homeland, the most versatile and generally great- 
est French naturalist of that period, Count Georges 
Louis Leclerc de Buffon, had formed a new opinion 
of Terra Australis. What he said seems to have been 
just an expression of the general feeling at that time. 

Terra Australis was still not abandoned, but Buffon 
did not doubt that this large continent was in the main 
an Antarctic Continent. Not completely so, but the 
bulk had to be sought beyond the Antarctic Circle. 
It was, Buffon wrote, a sixth continent, not directly 
connected with any one of the known five. It might 
still be the largest — as big as Asia, Africa, and Europe 
taken together. That the Antarctic should be colder 
than the Arctic, Buffon continued, was merely a 
wrong conclusion, formed because of the observed and 
presumably correct fact that Antarctic icebergs were 
larger than those of the Arctic, and that they, there- 
fore, could drift farther toward the equator before 
melting. 

But these large icebergs meant something different 
to Buffon. They indicated enormous rivers which 
could exist only on a large continent. They also indi- 
cated long chains of high mountains where the mois- 
ture to feed those rivers could condense. 

One more thing could be suspected from that evi- 
dence. Look at South America. It had been reached 
from the Atlantic, and consequently the low-lying sec- 
tions had become known first. They were inhabited 
by primitive races with no culture and no capacity 
for abstract thought, no organization, and poor tech- 
nology. But when the white race penetrated to the 
highlands, Peru, they found a highly developed sys- 


tem of political rule, a well-developed religion, high 
culture, and comparatively high technology. 

The aborigines of Australia could be compared to 
the natives of the South American lowlands. What 
would be more logical than to assume that Terra Aus- 
tralis, with its high mountains, had developed a simi- 
lar high culture like the highlands of South America? 
It was a fascinating idea, and it is almost regrettable 
that Buffon had guessed wrong. His ideas were the 
last attempt to maintain something of the magic of 
Terra Australis which had lasted throughout so many 
centuries of the past. 

While the book containing this last important South- 
land philosophy was still avidly read in France, an 
English shipmaster, who had worked his way up from 
common seaman in the British Navy, was surveying 
the coasts of Newfoundland and Labrador. His splen- 
did work attracted favorable attention, and when it 
became necessary to send a ship to the South Seas, 
he was selected to be its captain. 

The name of the vessel was Endeavour, and the 
name of the captain was Cook, James Cook. Admiring 
contemporaries, and even more so the later genera- 
tions so much regarded him as the epitome of the great 
sailor, that his first name can be found only in en- 
cyclopedias nowadays. He was not James Cook, a cap- 
tain in the British Navy, he was Captain Cook. 

Captain Cook first sailed to Tahiti since the primary 
objective of the trip was the observation of a Venus 
transit across the disk of the sun, and Tahiti was the 
place to do it. That accomplished, Cook set out to 
solve the problem of Terra Australis, and the point 
where he began was that mountainous coast east of 
Australia which Tasman had seen. It was the only defi- 
nite thing anybody knew about Southland. Cook be- 
gan there. On October 6, 1769, land was sighted. If it 
was the same that Tasman had seen, it would have to 
be a long northern promontory of Terra Australis, be- 
cause Cook was approaching from the other side. The 
thing to do was to try and sail around it; that would 
solve the question of whether it was a promontory or 
an island. A few months later the land had been 
rounded; it was the North Island of New Zealand. 

There was another land south of that large island. 
Was it a promontory or another island? By the end of 
March, 1770, that question had been disposed of too; 
the land first seen by Tasman was the South Island of 
New Zealand, and south of the South Island there was 


nothing but open sea — the same thing that Tasman | 


had had to report about his Van Diemen’s Land. 
Captain Cook then returned through the Torres 
Strait, clearing up that old semimystery which had 
been a leftover from the Queirés expedition to Land 
of the Holy Spirit and went home. But now although, 
or rather because of the fact that he himself had 5 
stroyed the last reliable looking evidence for Terra 
Australis, he was really iene in the problem. The 
year 1772 found him on the high seas again; this time 
with two vessels, the Adventure and the Resolution, 
and for the avowed purpose of either finding or de- 
stroying the old Terra Australis. In the process of this 
journey he discovered New Caledonia, but that was 
after his first stab at Terra Australis had failed. He 
had one more spot on his map where the great South- 
(Concluded on page 874) 
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Industrial Management Dean 


DWARD PENNELL Brooks, ’17, Vice-president and 
E Director of Sears, Roebuck and Company, has 

been chosen to head the new School of Indus- 
trial Management at the Institute. The appointment 
of the Chicago industrial executive as dean of the 
school, which is to be established with the $5,250,000 
gift of the Alfred P. Sloan Foundation, Inc., was an- 
nounced by James R. Killian, Jr., '26, President of 
M.L.T., to members of the M.I.T. Club of Chicago at 
its annual meeting on April 5. Mr. Brooks goes to his 
post in September, and the school, which is expected 
to give a new dimension to management as an aca- 
demic field, will open by the fall of 1952. 

The appointment followed an intensive study of the 
qualifications of a number of leading industrial ex- 
ecutives. The choice of Mr. Brooks to head the new 
school, Dr. Killian said, was based on his comprehen- 
sive industrial experience and his knowledge of the 
engineering implications of management. 

In announcing Mr. Brooks’s appointment, Dr. Kil- 
lian outlined plans for the school which have been 
under consideration for some time: 


The program represents, we believe, the most advanced 
concept of education and research on the problems of ad- 
ministration in technical industry. Our objective is to 
capitalize on the broad resources of science and engineer- 
ing at M.I.T. by correlating them with the complex prob- 
lems of industrial administration. If this is well done, we 
can hope to contribute in the most effective way, through 
instruction and research, to a broader status and higher 
scientific level of industrial management. This program 
calls for recognition that modern es has 
achieved the status of a science, and it calls for imagina- 
tion and bold exploration based on the highest profes- 
sional standards of teaching and research. 

In Mr. Brooks we have found a happy combination of 
those qualities which we believe to be so important for 
organizing and administering the school. He not only has 
a thorough knowledge of modern industrial management 
and manufacturing procedures, but what is equally im- 
say a basic understanding of the relationships of 

uman beings within an organization, as well as the rela- 
tionships and mutual obligations of business and society. 


Mr. Brooks is the son of Bertha P. and the late Harry 
D. Brooks. He was born in Westbrook, Maine, on 
July 11, 1895, from a family whose ancestors had lived 
in Maine for many generations as manufacturers, 
farmers, and merchants. After graduating from the 
Westbrook High School he entered M.I.T. and was 
graduated in the Class of 1917. He served in World 
War I as a first lieutenant in the First Engineers of the 
First Division, American Expeditionary Force, 1917 
to 1919, and was awarded the Distinguished Service 
Cross. Following his war service he studied at the Sor- 
bonne in Paris and, upon his return to this country, 
took advanced work at the New School for Social Re- 
search in New York. In World War II, he organized 
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and was chairman of the Committee on Equipment 
and Materials on the Research and Development 
Board of the United States Military Establishment. 
He also served as vice-deputy in charge of the War 
Production Board Mission which visited China in 
1945. He has been awarded the Medal of Freedom as 
well as the Chinese Victory Medal. 

Mr. Brooks’s early business experience was gained 
with the American Cotton Oil Company, the Barrett 
Company, and Montgomery Ward Company. With 
the exception of the year 1933-1934, when he was as- 
sistant to the vice-president of the United States Steel 
Corporation, Mr. Brooks has been associated with 
Sears, Roebuck and Company since 1927. During 
those years he served as retail merchandise manager, 
district manager, supervisor of the mechandise de- 
partment, general factory manager, and he has been 
vice-president in charge of factories since 1939. He 
was elected a director of the company in 1941. In ad- 
dition, he is a director of the Erie Railroad Company, 
the Chicago Corporation, the Florence Stove Com- 
pany, the Seeger Refrigerator Company, Globe 
Union, Inc., Birtman Electric Company, and the 
Whirlpool Corporation. 





Fabian Bachrach 
Edward Pennell Brooks, °17, 
Vice-president and Director of Sears, Roebuck and Company, 
Chicago, who has been appointed dean of the new School of 
Industrial Management to be established at M.1.T. 








Mr. Brooks served as a term member of the Cor- 
poration of the Institute from 1940-1945. He has also 
served as a director of the Chicago Community Fund 
since 1941, and as a director of the Chicago Chapter 
of the American Red Cross since 1942. 

The curriculum of the school will emphasize in- 
dustrial management, including not only the techni- 
cal aspects of business problems, but the broad field 
of human relationships. The program will embrace 
both undergraduate and graduate instruction, with an 
active research program co-ordinated with the cur- 
riculum. Problems of industrial management, as dis- 
tinct from finance and other types of business activity, 
will be stressed. ss 

Referring to Course XV, Dr. Killian said: “Our De- 
partment ot Business and Engineering Administration 
and its flourishing courses will, of course, become an 
important part oF the new program, and its activities 
will be extended in scope with a view to developing a 
self-contained unit concentrating on the specific prob- 
lems of industrial management.” 


Draper to Head Course XVI 


HE appointment of Professor Charles S. Draper, 
T26, as Head of the Department of Aeronautical 
Engineering at M.I.T., was announced by President 
Killian on April 8. Dr. Draper, whose appointment 
becomes effective on July 1, will succeed Professor 
Jerome C. Hunsaker,’12, who in 1914 founded at 
M.LT. the first professional Course in Aeronautical 
Engineering in this country. He has been its head for 
many years and is internationally known as a pioneer 
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Professor Charles S. Draper, °26, 
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nautical Engineering at M.I.T. 
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in aeronautical-engineering education. Dr. Hunsaker, 
who asked to be relieved of administrative responsi- 
bility for the Department, will continue as a professor 
until his retirement next year. 

Dr. Draper, Professor of Aeronautical Engineering, 
has been deputy head of the Department as well as 
director of the Instrumentation Laboratory, which he 
will continue to administer for the time being. 

The Department of Aeronautical Engineering at 
M.I.T. grew from the graduate course established by 
Dr. Hunsaker, who was graduated from the United 
States Naval Academy in 1908 and also holds the de- 
grees of master of science and doctor of science from 
M.I.T. Dr. Hunsaker spent the summer of 1913 in 
England on the staff of the wind-tunnel research group 
of the National Physical Laboratory at Teddington, 
and from there he went to Paris to assist Gustave Eiffel 
in wind-tunnel studies of model airplanes. 

Upon his return to this country in 1914, he was 
granted leave from the Navy to come to M.LT. to 
establish the Course in Aeronautical Engineering. In 
1916 Dr. Hunsaker was recalled to duty in the Navy. 
The new course, by that time well established, con- 
tinued to grow through the years. In 1933 Dr. Hun- 
saker returned to the Institute to become head of the 
Department of Aeronautical Engineering, and he also 
served for a time as head of the Mechanical Engi- 
neering Department. 

Dr. Draper is a member of the Scientific Advisory 
Board of the Air Force and a panel member of the 
Research and Development Board of the National 
Military Establishment. Over the past 22 years he 
has made notable contributions in teaching and re- 
search at the Institute. He has had wide experience in 
the fields of aeronautical power plants, flight testing, 
vibration measurements, aeronautical instruments, 
and control engineering, with special attention to ap- 
plications of gyroscopic principles for military and 
commercial equipment. During the past 10 years, his 
research has been principally concerned with antiair- 
craft fire control for the United States Navy and air- 
borne fire control equipment for the Air Force. At the 
present time, developments made under Professor 
Draper's supervision are in wide use by both the Air 
Force and the Navy. 

Dr. Draper is responsible for an extended curricu- 
lum of courses in the fields of instrument engineering 
and fire control. These courses include not only regu- 


lar instruction by the Instrument Section of the Aero- | 


nautical Engineering Department but also classified 
work leading to degrees for Navy and Air Force off- 
cers in armament and fire control. 

Dr. Draper was born in Windsor, Mo., on October 
2, 1901. He is the son of Dr. and Mrs. Charles A. 
Draper, and started his education in the primary and 
high schools of Windsor. His college work began in 
arts and sciences at the University of Missouri in 1917. 
In 1919 he entered Stanford University and was grad- 
uated in June, 1922, with the bachelor of arts degree in 
psychology. He entered M.L-T. in the fall of 1922 and 
has been continuously associated with the Institute 
since that time. He has three degrees from the Insti- 
tute. They are bachelor of science in Electrochemical 
Engineering awarded in 1926, master of science in 
1928, and doctor of science in physics in 1938. 
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Dr. Draper has written numerous articles in the 
fields of instrumentation and control, and has served 
as consulting engineer to many aeronautical com- 

anies and instrument manufacturers. 

He is a fellow of the American Physical Society, the 
Institute of Aeronautical Sciences, and the American 
Academy of Arts and Sciences. He is a member of the 
American Institute of Consulting Engineers, and the 
American Society of Mechanical Engineers, Society of 
Automotive Engineers, Army Ordnance Association, 
Sigma Xi, Tau Beta Pi, American Association for the 
Advancement of Science, American Society for Engi- 
neering Education, and the New York Academy of 
Sciences. His fraternity is Sigma Alpha Epsilon. 

In 1946 Dr. Draper received the Medal for Merit 
and the Naval Ordnance Development Award for his 
work in the field of antiaircraft fire control. Also in 
1946 he was given the Sylvanus Albert Reed Award 
of the Institute of the Aeronautical Sciences for “Ap- 
plication of the Gyroscope to Computing Devices for 
Gunnery and to Other Computing Devices.” In 1947 
the Engineering Societies of New England granted 
him the New England Award for outstanding con- 
tributions to engineering. 


Menninger Gives Memorial Lecture 


Paper Secretary of the Menninger Foundation 
of Topeka, Kansas, and internationally known 
psychiatrist, Dr. William C. Menninger will deliver 
the fifth annual Arthur Dehon Little Memorial Lec- 
ture at the Institute on May 1. For this distinguished 
lecture, Dr. Menninger will speak on “Social Change 
and Scientific Progress.” 

During World War II, Dr. Menninger was a neu- 
ropsychiatric consultant and became director of the 
Consultants’ Division in his field of medicine in the 
Surgeon General’s Office, with the rank of brigadier 
general. It was during this period of his service with 
the Army that Dr. Menninger began to exert the kind 
of progressive and enlightened leadership which has 
brought him national and international prominence. 

President of the American Psychiatric Association 
in 1948-1949, Dr. Menninger has been one of the 
leading exponents of the idea that psychiatry should 
come out of the hospital and contribute whatever it 
can to the general well-being of mankind. 


Nuclear Engineering Strengthened 


= appointment of Manson Benedict, ’32, as pro- 
fessor of chemical engineering at M.I.T. was 
announced the latter part of March by Thomas K. 
Sherwood, ’24, Dean of Engineering at the Institute. 
Dr. Benedict, who comes to M.I.T. to expand and 
strengthen the educational program in smohiae engi- 
neering, will join the staff on July 1. In proclaiming Dr. 
Benedict’s appointment, Dean Sherwood said: 


During the past several years the Institute has ex- 
panded and strengthened its research and educational 
programs in nuclear engineering and related fields. Basic 
research in nuclear science is now a very large program, 
and the engineering studies being carried on for the Atomic 
Energy Commission include important work in heat 
transfer, metallurgy, mineral engineering, water treat- 
ment, blast-resistant buildings, and radiation shielding. 
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Undergraduate and graduate subjects of instruction are 
offered in these and related engineering fields, and th- 
M.I.T. Engineering Practice School at Oak Ridge, Tenn.. 
offers the graduate student a unique engineering experi- 
ence at the plants of the Atomic Energy Commission 
operated by Carbide and Carbon Chemicals Corporation 
at Oak Ridge. With the appointment of Dr. Bonstlict the 
Institute plans to organize a formal program of educa- 
tion in nuclear engineering, initially at the graduate level. 


Dr. Benedict received his bachelor’s degree in 
chemistry from Cornell University in 1928, a mas- 
ter’s degree from the Institute in 1932, and the de- 
gree of doctor of philosophy in physical chemistry 
from M.L.T. in 1935. From 1938 to 1942 he worked with 
the M. W. Kellogg Company and developed a widely 
used equation of state for hydrocarbon mixtures. From 
1942 to 1946 he was associated with Kellex Corpora- 
tion and was in charge of the process design of the 
gaseous diffusion plant for the concentration of Uran- 
ium 235 which was built for the Manhattan Project at 
Oak Ridge. 

Prior to his return to the Institute, Dr. Benedict was 
director of process development for Hydrocarbon Re- 
search Inc. He is a member of the Atomic Energy and 
Research Committees of the American Institute of 
Chemical Engineers; and a member of a visiting com- 
mittee of Brookhaven National Laboratory. 

Dr. Benedict is the author of numerous scientific pa- 
pers on hydrocarbon thermodynamics, separation 
processes, and physicochemical measurements. He re- 
ceived the Walker Award of the American Institute 
of Chemical Engineers for his publications on extrac- 
tive and azeotropic distillation. 





Professor Manson Benedict, °32, 
who becomes a member of the Department of Chemical 
Engineering at M.I.T. on July 1. 








Alumni Day, 1951 


J gewe-soem-ed Alumni will return to Cambridge 
on Monday, June 11, for their annual Alumni Day 
activities on the M.I.T. campus. The morning will be 
given over to registration and to reunions scheduled 
by 13 Courses in various Departments of the Institute. 
Courses holding reunions are: Aeronautical Engineer- 
ing, Architecture and Planning, Biology, Building En- 
gineering and Construction, Business and Engineer- 
ing Administration, Chemical Engineering, Civi! and 
Sanitary Engineering, Electrical Engineering, Food 
Technology, General Engineering and General Sci- 
ence, Mechanical Engineering, Metallurgy, and 
Physics. 

Opportunity will also be provided to visit Institute 
buildings; for example, the new Hydrodynamics Lab- 
oratory and Ship Model Towing Tank, on Vassar 
Street, will be open for inspection, as will be also the 
new 12-M.E.V. Van de Graaff generator. Visitors will 
be able to see progress in the construction of the new 
Sloan Metal Processing Laboratory, at the corner of 
Massachusetts Avenue and Vassar Street, and the 
John Thompson Dorrance Laboratory of Food Tech- 
nology and Biology, now rapidly rising on the cam- 
pus at the rear of Building 8. 

Plans call for the customary buffet luncheon at 
12:30 p.m. in the Great Court, to be followed by an 
address, “State of the Institute,” to be delivered by 
President Killian. John A. Lunn, ’17, President of the 
Alumni Association, will also speak. At 4:00 p.m. 
Alumni and guests will have opportunity to meet 
President and Mrs. Killian in a social hour at the Pres- 
ident’s House. 

The evening will be devoted to the popular Stein- 
on-the-Table Banquet at the Copley Plaza in Boston, 
where Richard M. Bissell, Jr., Deputy Administrator 
of the Economic Co-operation Administration, and 
Professor of Economics at M.I.T., will be the speaker 
of the evening. Those attending the banquet will also 
receive one of the popular steins designed by Henry 
B. Kane, ’24. A special program is being planned for 
the ladies. 


FM Station for Boston Colleges 


on tor a new frequency-modulated radio sta- 
tion for educational broadcasting that will bring 
the cultural resources of six Greater Boston colleges, 
as well as the full concerts of the Boston Symphony 
Orchestra, to millions of New Englanders, were an- 
nounced on April 3 by Ralph Lowell, trustee of the 
Lowell Institute, and member of the M.I.T. Corpora- 
tion. The Lowell Institute has applied to the Federal 
Communications Commission for a construction per- 
mit to erect a high-power noncommercial educational 
station with 20,000 watts effective radiated power to 
be operated in the frequency-modulated band. 
Beginning with its 71st season next fall, the Boston 
Symphony Orchestra will join the six Greater Boston 
colleges and universities who are now members of the 
Lowell Institute Cooperative Broadcasting Council, 
to inaugurate the new station, which will feature 
“live” full-length concerts of the orchestra broadcast 
direct from Symphony Hall. Thus, the membership of 
the orchestra in the Council will make it possible to 


add symphony music to the educational resources al- 
ready provided by the co-operation of scholars and 
scientists at Boston College, Boston University, Har- 
vard University, M.I.T., Northeastern University, and 
Tufts College. : 

Engineering plans for the new station have been 
prepared by representatives of M.I.T. and Harvard 
University. The station will be equipped with a three. 
kilowatt frequency-modulated transmitter presented 
by Professor Edwin H. Armstrong of Columbia Uni- 
versity, renowned for his contributions to electronic 
circuitry including the vital new concept in radio 
broadcasting popularly known as “FM.” The pro- 
posed new station would be managed by Parker 
Wheatley who has been director of the Lowell Insti- 
tute Cooperative Broadcasting Council since it was 
organized in 1946. As a major, he was chief of the Ra- 
dio Programs Section of the Armed Forces Radio Sery- 
ice during World War II. 

Commenting on the proposed station, Mr. Lowell 
said: “I believe few other communities can match the 
educational resources we have in this region. We shall, 
nevertheless, plan to bring to listeners outstanding 
educational programs of colleges and universities else- 
where in the country from the transcription network 
of the National Association of Educational Broad- 
casters.” 

Mr. Lowell, who was recently elected president of 
the Boston Museum of Fine Arts, is president of the 
Boston Safe Deposit and Trust Company, formerly an 
overseer of Harvard University, a member of the Cor- 
poration of M.I.T. and of Northeastern University, and 
a trustee of Boston University. He also is a fellow of 
the American Academy of Arts and Sciences. He 
holds the honorary degrees of doctor of laws from 
Northeastern University and of doctor of humane let- 
ters from Tufts College. 


From the Council 


oscoE H. Smiru, ’23, formerly President of the 

M.I.T. Association of Cleveland, was introduced 
as the guest of honor at the 28lst meeting of the 
Alumni Council on March 26, at the Campus Room in 
the Graduate House. John A. Lunn, ’17, President of 
the Alumni Association, presided at this interesting 
meeting, attended by 101 members of the Alumni 
Council, at which President Killian and Professor Ber- 


nard E. Proctor, ’23, Acting Head of the Department , 


of Food Technology, were the evening’s speakers. 
The business portion of the meeting was held to a 
minimum as Donald P. Severance, ’38, Alumni Secre- 
tary, reported that the cost of the midwinter alumni 
meeting held on February 1 had been kept within the 
budgeted figure of $700; in spite of rising costs, the 
prices for the luncheon and banquet tickets for 
Alumni Day would be the same as last year; and a 
budget of $2,500 had been established for the opera- 
tions of Alumni Day, 1951. Between February 24 and 
March 15, Raymond Stevens, ’17, and H. E. Lobdell, 
‘17, Executive Vice-president of the Alumni Associa- 
tion, visited five alumni clubs in Puerto Rico and the 
Midwest. Also reported was the vote of the Executive 
Committee to recognize the newly formed M.LT. 


(Continued on page 364) 
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BUSINESS IN MOTION 





To wer CrMeaguse on pe y. vo 


Never has industry turned out more goods than dur- 
ing the past few years of unprecedented customer 
demands. In endeavoring to meet these, Revere has 
developed new techniques, established new plants, 
installed the newest equipment and modernized 
the old, and stepped up its training program, includ- 
ing the development of some new ideas in relation 
to safety. Throughout the country, similar steps 
have been taken by manufacturers generally. This 
is the response of free enterprise to the stimulus of 
a free and growing market. It is fortunate that 
American industry was not only willing but able todo 
this, because nowitisevidentthat fF 


to the defense of our freedom. 
Defense Orders or ‘‘DO’s” are 


ee 


reo , eo C} 
these facilities and these skills 
must be devoted more and more —3=) NO 


nical data, including physical properties, and also in 
many cases suggestions as to recommended fabrica- 
tion practices. In addition to the booklets, which are 
distributed on request, Revere either reproduces or 
summarizes them in the various Sweet’s Files, 
Chemical Engineering Catalogue, Marine Catalogue, 
Refinery Catalogue. This printed material is there- 
fore available freely to all who will ask for it, or 
look it up. The second way in which Revere’s knowl- 
edge and skill is made available is through the 
Technical Advisory Service, a group of capable men 
whose collective experience covers practically all 
applications of copper and copper 
alloys, and aluminum alloys. In 


~ 
A war and peace, these men have 
——S . . 
nad rendered invaluable service, col- 


laborating closely on such mat- 


being issued, and their volume is MANUFACTURERS ters as selection of the proper 
bound to increase. Already prime WITH ORDERS RATED metal, temper, width, gauge, and 


contractors are seeking sub-con- 


tractors, and sub-sub-contractors 
are receiving orders too, down to 
small local firms operating only 
a few machines. Perhaps few peo- 
! ~ 


ple realize the importance of the 
“small shop”; the fact is that 


in helping to solve production 


problems. As a result, scrap has 
been reduced, rejects lessened, 
production increased, money and 





these establishments have a tre- 
mendous total capacity supplementing that of the 
great corporations, which practically never make 
everything that is needed for a finished product 
such as a tank, a plane, a ship, radar equipment. 
The “smalls” are just as vital as the “bigs.” 

Revere knows that when the time of trial comes, it 
is more important than ever to increase production 
efficiency. This makes complete information essen- 
tial to those who have taken on DO contracts. 
Revere pledges its full cooperation, and will gladly 
provide all it knows about its metals. 

This knowledge is made available in two principal 
ways. First, there are many booklets containing tech- 





materials saved. The services of 
Ld the Technical Advisors are ob- 
tainable through the Revere Sales 
Staff which also has wide experi- 


ence in the selection and application of Revere 
Metals. If you have orders whose specifications in- 
clude non-ferrous metals, Revere will gladly place 
its information at your disposal. 

If you purchase and work with other materials, 
Revere suggests that it should be realized that not 
only is American productive capacity tremendously 
greater, but that there has been a likewise large 
growth in knowledge about materials of all kinds. 
So it is recommended that no matter what you 
make now, or are called on to make in the future, 
you ask your suppliers to share their knowledge with 
you. It will make you and our country stronger. 


REVERE COPPER AND BRASS INCORPORATED 
Founded by Paul Revere in 1801 q 
Executive Offices: , a 


230 Park Avenue, New York 17, N. Y. 
SEE “‘MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 
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Menuractrurine 
and Processing costs are high 
and getting. higher. But by us- 
ing Distilled or Demineralized 
Water, or both, you can in- 
¢rease production, decrease re- 
jects, lower manufacturing 
costs, and provide uniform 
product and process controll at 
all times. 

But Pure Water requirements 
differ in every industry .. . 
and in most processes, for that 
matter. And since Barnstead 
makes both . . . Water Stills 
for Distilled Water and De- 
mineralizers for demineralized 
water, you can be sure of the 
correct solution to your Pure 
Water problems by having a 
Barnstead Pure Water engineer 
make his recommendations. 
Write for Barnstead Pure Wa- 
ter Catalog #123. 


DO IT WITH PURE WATER 
Barnstead Demineralizers 


oO produce mineral-free water 


of far higher purity at lower 
cost with a minimum of main- 
tenance. Whether you need 5 
gallons an hour or 1000... 
you'll find there’s a Barnstead 
Demineralizer to fit your re- 
quirements and save you money. 


For the production of high- © 
est quality, chemically pure, 

sterile water . . . For trouble- 
free, automatic operation .. . 
For distillate of unvarying con- 
sistency .. . Look to Barnstead. 
Since 1878, Barnstead Labora- 
tory and Industrial Pure Water 
Stills have been the proven 
standard of the Scientific and 
Industrial World. 


Lower 
Manufacturing 
Costs 




















FIRST IN 


PURE WATER f@ 


SINCE 1878 


26 Lanesville Terrace, Forest Hills, Boston 31, Mass. 
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| Club of Belgium, whose organization meeting took 
| place on January 13, 1951. 

In commenting on recent activities of the M.I.T. 
| Administration, President Killian outlined some of the 
| background of the Institute’s use of the estate at 
Round Hill, recalling early research on fog dispersal, 
aeronautics, and development of the high-voltage 
Van de Graaff generator which had been carried out 
with the interest and support of the late Colonel Ed- 
ward H. R. Green. Almost three years ago, the Green 
estate near New Bedford, Mass., was permanently 
turned over to M.I.T. for research purposes, and Pres- 
ident Killian announced that a recent bequest of the 
late Mrs. Matthew Astor Wilks would assure the 
maintenance and further expansion of this property 
which has numerous interesting potential possibilities 
for research and secluded study by members of the 
M.I.T. staff. 

President Killian also recalled the high points of his 
experience of the past year as a member of the Com- 
munications Policy Board, to which he was appointed 
by President Truman. Charged with the “broader 
problem of developing a total national communica- 
tion policy” the Board looked into such matters as al- 
location of frequencies for radio services; the dual 
responsibility of Congress and the Federal Communi- 
cations Commission for the proper administration of 
nongovernmental radio communications, and of the 
President for the administration of governmental ra- 
dio communication systems; the extent to which the 
government operates its own communication systems; 
the merging of cable communication systems; the 
peculiar problems raised by “record” and “voice” 
communication systems; and the desirability of estab- 
lishing a temporary committee to anticipate this coun- 
try’s needs prior to international conferences or 
communications and frequency allocations. 

Next introduced by President Lunn was Professor 
Proctor who spoke on applications of cathode rays in 
the food and pharmaceutical industries. Pointing out 
that electronics is opening new horizons for food and 
drug processing, he discussed the relative merits of 
sterilization by heat, x-rays, and cathode rays. Steri- 
lization by cathode rays — electron beams — has the . 
advantages of producing no appreciable temperature 
rise, of producing complete sterilization in a matter of 
a few seconds, and of lending itself to continuous proc- 
essing methods. The possibility of using cathode rays 
for killing insect infestation, as grain is put into stor- 
age, promises to have important economic advan- 
tage. In applying cathode-ray sterilization, the flavor, 
or color of the product, may be altered in certain 
cases, and these problems are currently being inves- 
tigated. Also on study is the depth of penetra- 
tion for which sterilization by cathode rays is effective. 
Present indications are that generators of between 
10,000,000 and 15,000,000 electron volts should be 
ample for sterilizing any or all types of canned goods 
ordinarily used in homes. 


(Continued on page 366) 
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Scientists Solve 
Another Secret 
of Transformer 
Life-Span 


Transformer failure is costly—far more than the cost 
of a new unit. So Westinghouse is constantly seeking 
ways to lengthen transformer life. 

Of three major causes of transformer failure, two 
are well under control, namely, “‘burn-outs” resulting 
from “electrical overloads”, and “lightning strokes”. 
Now, a new painting system developed by Westing- 
house engineers should go a long way toward solving 
the third problem—the problem of corrosion. 

Transformers takea terrific beating from the weather. 
Boiling sun. Driving rain. Sleet. Snow. Salt-water 
spray along sea coasts. Acid and alkali exposure... 
all these conditions cut life expectancy sharply. 

With the same determined effort that licked “elec- 
trical overload” and “lightning stroke” problems, 
Westinghouse scientists took up the fight against 
corrosion ... came up with a three-deck “paint sand- 
wich” that doubles transformer tank life—even where 
corrosion conditions are most severe. 

Key to this improved finish is a middle layer of 
paint containing mica flakes in a syrup-like plastic 





that forms a coating like a shingle roof. First, a special 
primer is applied that seals the steel from the air. Then 
the insulating, weather-resisting coat is applied. Over 
that, a pleasing finish that shuts out ultraviolet light 
completes the job. ° 

The illustration of the transformer tank at the left 
shows the effectiveness of the new finish. After 1000 
hours of continuous exposure to corrosive salt-water 
spray, it is still bright and shiny, while the tank at 
the right, coated with standard finish, fell victim to 
the salt-water attack. The new finish is expected to 
provide the same results when exposed under all 
climatic conditions including sub-zero cold, desert 
heat and harmful sun rays. 

Problems like this are just as important in research 
at Westinghouse as those which probe the depths of 
unchartered areas, because our concept of research 
is not only confined to a quest for the new, but in- 
cludes an everlasting interest in improving the old as 
well. Westinghouse Electric Corporation, Pittsburgh, 
Pennsylvania. G-10130 


you CAN BE SURE..1F is Westinghouse 
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Largest Manufacturers 
of Braided Cotton Cord! 
A wide variety of Solid Braided and 


Hollow Braided Cotton Cords in sizes 
and qualities for many purposes. 


For samples and information, write today. 


Samoon CORDAGE WORKS 
Boston, Mass. 
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Radiation Series Completed 


5 hese Radiation Laboratory Series, 27 volumes con- 
taining the vast results of five years of intensive 
work on radar done at the Radiation Laboratory at 
M.1.T. during World War II, has been completed. 

This monumental technical series was started in 
1947 under the sponsorship of the United States Of- 
fice of Scientific Research and Development, and was 
published by the McGraw-Hill Book Company under 
contract with the Institute. 

This is one of the rare cases in which a program of 
research has produced a complete report, which in 
this instance consists of basic information on micro- 
wave radar and modern electronics. 


Land for Fraternity Housing 

NSTITUTE land should be made available by lease to 

fraternities if this can be done without interfer- 
ing with the Institute’s long-range plans for develop- 
ing its housing and recreational facilities, the Corpora- 
tion Committee on Fraternity Housing recommended 
in its recent report to the Corporation. 

In making its study of housing facilities, the com- 
mittee took into consideration the desirability of giv- 
ing students an opportunity to live in close proximity 
to the Institute, and the policy of restricting the prop- 

(Continued on page 368) 
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Cathedral of Flame 


You're looking up inside the furnace of a large 
power boiler, soon to be lighted off. Suppose you 
could stay ... watch... and listen. You’d hear a 
roar as streams of fuel and air from the burners in 
the four corners rush together to form a whirling 
inferno. You’d see masses of flame, at temperatures 
as high as 3000 degrees F., spiraling upward toward 
the roof tubes six stories above. You'd learn, if you 
inquired, that a ton of coal, ground to flour fine- 
ness, was being consumed every two minutes. 
And what’s happening inside the 
tubes that line this furnace? Water races 
upward ... evaporating into steam at a 
pressure of more than 1500 pounds per 
square inch. Then, superheated to a 
temperature of 1000 degrees F., steam 
leaves the boiler at hurricane speed on 
its way to the turbine-generator, where 
its energy is converted into electricity. 


TYPES OF STEAM GENERATING, 


195) 


CE 


It is through boilers like this, that Combustion 
Engineering—Superheater, Inc. has contributed to 
the ever increasing efficiency of power generation 
in this country ...a standard of efficiency that has 
helped the public utility industry to sell power, 
even today, at less than pre-war prices. 

For over a quarter of a century Combustion has 
originated, or been closely identified with, virtually 
every major advance in steam generation both for 
electric utilities and for industry generally. 3-469 


4 
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COMBUSTION ENGINEERING — 
SUPERHEATER, INC. 


Combustion Engineering Building 
200 Madison Avenue + New York 16, N. Y. 


FUEL BURNING AND RELATED EQUIPMENT 
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Precision Electric 


’ Neat Treat Furnaces 
XLaboratory and Industrial) 


y Type 


(to 1000 KVA) 












“| Constant Current 
Regulators (static Type) 


Many nationally known labora- 
tories and manufacturing plants use Hevi Duty 
Electric Heat Treating Furnaces where maxi- 
mum performance is desired. 


Hevi Duty specialty transformers are used 
extensively in the electrical control of indus- 
trial machinery and plant power distribution. 


Airport and street lighting have been made 
safer and maintenance costs have been re- 
duced through the use of Hevi Duty static type 
Constant Current Regulators. 


Write for descriptive bulletins 








HEAT TREATING FURNACES ° ELECTRIC EXCLUSIVELY 
DRY TYPE TRANSFORMERS—-CONSTANT CURRENT REGULATORS 
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HEV DUTY ELECTRIC COMPANY 
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erty west of Massachusetts Avenue to student and 
faculty housing and recreation. In the event that all 
fraternities desiring land could not be accommodated, 
the committee suggested that the Institute consider 
the acquisition of additional land for lease to frater- 
nities. It was recommended that this be done only if 
it is a sound investment for Institute funds. 

The committee furthermore recommended certain 
basic requirements governing the utilization of land, 
as well as the type and size of the house. The report 
recommended that there be no development of a con- 
solidated fraternity housing unit unless the fraternities 
themselves express a desire for such a building. 

Title to any land leased to fraternities on a long- 
term basis should be retained by the Institute, the 
committee believes, with reasonable provisions for re- 
newal, subletting, and for cancellation in the event a 
fraternity reduced its normal functions. In this event, 
there should be provisions for a fair payment to the 
fraternity for the house and improvements. 

The Institute, the report said, should provide no 
financial assistance except in instances where such as- 
sistance would represent a sound investment for 
endowment funds. 

Supervision of fraternities by the Institute, the re- 
port recommended, should be limited to financial 
supervision necessary for the protection of its invest- 
ment, and architectural supervision to maintain de- 
signs consistent with the Institute’s policy. This 
supervision should include actions which might be 
required to prevent impairment of the good name and 
reputation of the Institute, damage to its properties, or 
serious impairment of M.I.T.’s scholastic programs. 
Aside from this supervision the committee recom- 
mended that domination of fraternities should be 
avoided and that contacts between the Institute and 
the fraternities should be maintained to the maxi- 
mum practical degree directly between the proper 
Institute authorities and the individual students. 

Should the demand from fraternities for land ex- 
ceed the amount of space available, the selection of 
the fraternities to participate should, the report rec- 
ommended, depend upon the record of general con- 

(Continued on page 370) 
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LAB TECHNICIANS: F@ Design and Develop 
ment of Magnetic Tape Recorders used for 
Audio Work and Instrumentation. Creative 
ability essential. 
ALSO: Electrical Draftamen. Mechanical Dratts 
men and Designers. 
PERSONNEL for Purchasing. Expediting. and 
Production Control. 
Please send complete information 
concerning education and experience 
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HELPING TO KEEP AMERICA STRONG 


America’s destiny rides on her ability to produce. Day and night, 
the telephone helps our factories get out the goods and the guns. In 
many other ways it helps to safeguard the country and its people. 


Civilian Defense. The telephone 
is an essential link in national, state 
and local defense. One of the Bell 
System’s most important current 


undertakings is the installation of 


telephone facilities for a Radar Net- 
work rimming the country. 


Meeting Military Needs. Thou- 
sands of miles of private line net- 
works have already been provided 
for military needs. Long Distance 
as well as local telephone facilities 


are also being built and installed 
in record time for military bases 
and training camps all over the 


country. 


Arms and Radar Leader. The 
Nation’s largest producer of gun di- 
rectors, radar equipment, radio and 
telephones for military use during 
the last war was the Western Elec- 
tric Company, manufacturing and 
supply unit of the Bell System. 
Western Electric and Bell Labora 


tories completed over 1200 military 
projects. They are again working 


on special defense assignments. 


Value of Growth. Times of na- 
tional emergency emphasize the 
value of a nationwide telephone 
system big enough and good enough 
to meet the needs of its people, its 
armed forces, and its industries. 

Whatever the job, you can de- 
pend on the telephone and on tele- 


phone people to help get it done. 


BELL TELEPHONE SYSTEM A 














SIMPLEX 
Anhydrex XX 
CABLES 


High-voltage cables that assure uninterrupted ser- 
vice at 2,000-17,000 volts operation in underground, 
duct, or aerial installations. 

Insulated with ANHYDREX XX; first high-voltage 
insulation combining all the properties necessary for 
trouble-free operation when exposed to water or mois- 
ture, heat, ozone and other deteriorating agents. 

Jacketed with neoprene to provide steadfast protec- 
tion against rough handling, soil acids and alkalies, 
oils, grease, chemicals and flame. 


SIMPLEX WIRE & CABLE COMPANY 
79 Sidney Street, Cambridge 39, Mass. 
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tribution by the fraternity to the objectives of M.LT., 
the soundness of the investment involved, as well as 
the need of each fraternity for a site on the Institute’s 
campus. The latter problem could be considered on 
the basis of inaccessibility of present property, num- 
ber of students involved, and inadequate quarters. 
The only land now available for such purposes is a 
plot on the east side of the Riverside Dormitory and 
another adjacent to the present Solar House. 

The committee which made this study consisted of 
Donald F. Carpenter, ’22, chairman; Francis J. Ches- 
terman, 05; Edward S. Farrow, ’20; Joseph W. Pow- 
ell; and Henry E. Worcester, ‘97. 


Commencement Speaker 


upcE Harold R. Medina of the United States Dis- 

trict Court, Southern District of New York, will de- 
liver the principal address at the 85th commencement 
exercises at M.I.T. on Friday, June 8, 1951. Judge 
Medina, who is well known for many legal reforms 
affecting court procedure, will speak to more than 
1,000 graduates in Rockwell Cage at M.LT. 

A member of the New York Bar Association, Judge 
Medina holds degrees from Princeton and Columbia 
Universities, and in 1947 was awarded the honorary 
LL.D. degree by St. John’s College. He was admitted 

(Concluded on page 372) 








when it’s pumps, think of Econom 


oR ee 





. backed by over thirty years of specialized experience 





The Type M Single Stage 
Double Suction Pump illus- 
= & trated is just one of the many 
in the extensive line manu- 
factured by Economy Pumps, 
Inc. A general purpose 
pump, it is ideally suited to 
general water supply or 
heavy mill service. Case 
records show Economy 
Pumps operating for fifteen 
to twenty years without re- 
placement of major parts. 
However, should repairs be 
necessary, all parts subject 
to wear are renewable. 





DIVISION OF HAMILTON-THOMAS 












CORP., HAMILTON, OHIO j 








Catalog No. A750 gives 
complete design and 
construction details. 
Write Dept. M-5 for your 
copy. 
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ls Old Equipment Cutting Your Production? 


— are your present equipment 
was just about the best you could 
buy — when you bought it. Yes, and it’s 
probably still turning out its average 
amount of work with no more mainte- 
nance than is to be expected. 

But how much more could you do 
with new equipment? How much more 
production could you get out? How low 
could you get your unit costs? In today’s 
market ... or any time... # will pay 
you to find out. 

An Allis-Chalmers representative — a 
competent engineer, skilled in analyzing 
production methods — will help you 
check every process in your plant against 
the newest Allis-Chalmers equipment. 
He'll present facts and figures . . . show 
you how modern Allis-Chalmers equip- 
ment can help increase your production, 
lower your unit costs and improve your 
efficiency. 

Call your A-C Sales Office or write to 


Allis-Chalmers, Milwaukee 1, Wisconsin. 
A-3300A 


Circle and Equiseal are Allis-Chalmers trademarks. 


One of the Big Three in Electric 
Power Equipment—Biggest of All 
in Range of Industrial Products. 


MAY, 1951 
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iT PAYS TO 
KEEP PACE WITH 
MACHINERY PROGRESS! 









Dry Type Transformer 
Brings full voltage to the load center. Saves 
copper, saves costs, increases production. 
Light in weight and easy to install, they 
require no vaults or other special protec- 
tion. May be installed on bracket on 
machine, on wall or on rack overhead. 





“Circle” Gyratory Sifter 


Eliminates conventional screen box. Light 
weight all-metal construction and dynamic 
balancing reduce vibration. Unit does not 
creep in operation and does not require 
braced foundation. Less weight means less 
power is required. 


Induction Heater 


Cuts heat treating, soldering, brazing, an- 
nealing costs. Fast, clean, saves floor space, 
can be integrated into production line, 
improves product quality. Companion 
dielectric heater heats non-conducting ma- 
terial, cures glue joints and preheats plastics. 





Process Pump with Eguiseal stuffing box 
eliminates leakage on suction heads to fif- 
teen feet. Abrasive materials in liquid being 
pumped cannot ruin packing and shaft 
sleeve. Pump will not leak while operat- 
ing even with packing removed. 


> ALLIS-CHALMERS 
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NEW PROBLEMS to the New York bar in 1912. Before his appointment 
as federal judge in 1947, he was active in the practice 
Defense materiels specs indi- = of Jaw and a member of the faculty of Columbia Uni- 
cate many changes in func- = versity. Editor and author of numerous books and 
tional requirements. New en- articles, Judge Medina is a member of many profes- 
gineering — new materials. ° ee. . 

sional societies. 



















New pressures and strains. 


Diefendorf engineers are alert Librarians Meet 


to those requirements in every ' nae P 
ost to approximately 150 librarians from colleges 


and universities throughout New England, M.I.T. 
welcomed the New England College Librarians on 
April 13 and 14 at their spring meeting which was 
held in the lounge of the Charles Hayden Memorial 


DIEFENDORF GEAR Library. 


phase of gear design and 
manufacture. 


Experimental problems __ in- 
vited. 





Plans for the two-day session were made by Ver- 

CORP. non D. Tate, Director of Libraries at the Institute, and 
Robert E. Booth, Associate Librarian. Inspection of 

SYRACUSE, N. Y. the library’s facilities, informal talks, discussions, a 


program of folk music in the music library, and din- 
ner at the Campus Room of the Graduate House were 


all a part of the program. Out-of-town guests were 
housed at Riverside, M.I.T.’s new dormitory. 
m = Participating with Dr. Tate in the evening session 
on April 13 were Eugene B. Power, Pre -sident of Uni- 
G E A = S versity Microfilms, and Fremont Rider, Librarian of 
W esleyan University and chairman of National Micro- 


card Committee. 












SRY RI 
TWO FLEXIBLE HIGH-TEMPERATURE COAXIAL CABLES 
FOR USE ON AIRCRAFT AND ELECTRONIC EQUIPMENT 


These cables are high-temperature modifications of standard Type RG cables which will withstand continual change 
in temperatures without damage to the insulation. 

The insulation consists of the use of teflon tape applied in a unique manner and sealed from moisture and air. The 
tradename for this product is ““Teflex” for which patent has been received. The characteristics of the insulation are such 
that the cable will withstand temperatures as low as —80°F and up to 500°F for long periods of time with very little dete- 
rioration in dielectric breakdown, power factor, attenuation, change in capacity or corona forming voltage. 

These cables have been adopted and approved by ASESA as standard RG cables. The electrical and physical char- 
acteristics of these cables are as follows: 

















RG-115/U ASESA NUMBER RG-124/U 
a RG-8/U; 9/U; 9A/U EQUIVALENT TO ASESA NUMBER RG-59/U 

COX-2FS-—13-GV BIW TYPE NUMBER COX-—3FS-—026-GV 
—65°C to + 250°C TEMPERATURE RANGE —65°C to + 200°C 

#13 stranded silver-plated copper CONDUCTGR #22 copperweld 

“Teflex” ; diameter .250” plus or INSULATION “Teflex”; diameter .135” plus 

minus .005” or minus .005” 

Double silver-plated copper SHIELD Single tinned copper 

diameter .300” diameter .180” 

Double “Teflex” layer MOISTURE SEAL Single “Teflex”’ layer 

Double fibreglass braid OUTER COVER Single heavy fibreglass braid 

eee with silicone varnish impregnated with silicone varnish 

370” plus or minus .010” OUTSIDE DIAMETER -240” plus or minus .008” 

Blue tracer BIW MARKER Orange tracer 

14 Ibs. per foot NET WEIGHT -05 Ibs. per ft. 

50 plus or minus 2 ohms IMPEDANCE 73 plus or minus 3 ohms 

29 plus 2 mmf /ft. CAPACITANCE 20 plus 1 mmf/ft. 

8,000 volts R.M.S. MAXIMUM OPERATING VOLTAGE 2,300 volts R.M.S. 

10,000 volts R.M.S. CORONA VOLTAGE 7,000 volts R.M.S. 

2.0 db per 100 ft. ATTENUATION 100 me/s 3.8 db per 100 ft. 

i 00 mce/s 10. 

15.4 3000 me/s 29. 

$2.00 LIST PRICE PER FOOT $.75 

BOSTON INSULATED WIRE AND CABLE CO. BOSTON 25, MASSACHUSETTS 
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Westinghouse offers 
OPPORTUNITY and SECURITY 


ELECTRICAL ..2 MECHANICAL 
ENGINEERS 


METALLURGISTS, PHYSICISTS, and CHEMISTS 





IN DESIGN, RESEARCH, APPLICATION, DEVELOPMENT 


investigate 
immediately! 


See what Westinghouse offers you in the 
CAREER OF YOUR CHOICE. 


Unlimited Opportunity—Good engineers 
have unlimited opportunity at Westinghouse 
where more than half of the top executives are 
engineers. They understand your language. 
They are proof that you can make your own 
future at Westinghouse. Right now we are 
building seven new plants. As new plants and 
divisions get into production, many super- 
visory posts will be filled from our engineering 
staff. 

Security—Nearly all of the engineers who 
joined us in World War II are still with us, and 
in the past 10 years our total employment has 
almost doubled. These are not temporary jobs. 

Participation in the Defense Effort—In 
1951, a large part of all Westinghouse produc- 
tion will be to satisfy the nation’s military 
needs. 

Minimum Experience Required—2 years 
. . . but some of these openings call for top- 
flight men with more experience. 


Salaries — Determined individually on the 


basis of the experience and ability of the 
applicant. 

Location—There are openings for engi- 
neers, metallurgists, physicists, and chemists 
at most of Westinghouse’s 36 plants. For ex- 
ample: you’ll find opportunities to do jet 
engine work at Kansas City, Missouri and 
South Philadelphia, Pa. . . . in Ordnance 
manufacturing at Sunnyvale, California and 
Sharon, Pa. . . . on atomic power projects in 
Pittsburgh, Pa. . . . in radar and electronics 
at Baltimore, Md... . in aircraft equipment 
and fractional horsepower motors at Lima, 
Ohio . . . and in commercial and airport light- 
ing at Cleveland, Ohio. . . and in power pro- 
ducing equipment to speed the production 
lines of America. And all of these activities 
have a definite and established peacetime 
application. 


WESTINGHOUSE OFFERS YOU 
IN ADDITION TO GOOD PAY 


—Help in finding suitable housing. 


—Low cost life, sickness and accident insurance 
with hospital and surgical benefits. 


—Modern pension plan. 

—Opportunity to acquire Westinghouse stock at 
favorable prices. 

—Privilege of buying Westinghouse appliances at 
employe discount. 


Investigate Westinghouse today ... write Mr. R. P. Meily, 
Westinghouse Electric Corporation, Box 2212 
306 Fourth Ave., Pittsburgh 30, Pa. 


MAY, 1951 


373 





THE ROGERS PEET LABEL 
HAS A DOUBLE PRESTIGE 


The label in Rogers Peet Clothes carries 
double prestige . . . because it’s not only one 
of the world’s most celebrated names in 
Men’s Shops but also the hallmark of one of 
the world’s finest Makers. We ourselves cut 
and tailor Rogers Peet Clothes in our own 
workrooms. We ourselves fit and service 
them in our own stores. Makers-and-Mer- 
chants-in-one! 


Rogers Peet Clothes are featured in our 
own stores in New York and Boston, 
the Douglas MacDaid Shops in New 
Haven and Princeton, and in many other 
fine stores throughout the country. 


Rogers Pe 
Company 


Makers of fine clothes 


TUCUCTULTUTECTCTOCTTUCUEMETTTT OTTER TTT 


PeeVCC VOTE TOT TTT 1 ING 


THE GREAT DREAM 
(Concluded from page 358) 


land had actually been seen: Lozier Bouvet’s Cap de 
la Circoncision, south-southwest of Cape Town. 

Because of the almost permanent bad weather just 
in that region, he missed the tiny island which is actu- 
ally there, but the negative result was very positive 
when looked at from another angle: there was no land. 
Bouvet had made a mistake of some kind. Captain 
Cook himself believed that an iceberg had been the 

cape. 

the thing to do next was to sail around the earth, 
as far south as weather conditions, or Terra Australis, 
would permit. Captain Cook circled the South Pole 
systematically — half the Circle roughly along the 
55th degree of southern latitude, and the other half 
at about 60 degrees. He crossed the Antarctic Circle 
three times. Sometimes small islands were seen during 
this trip, but almost always icebergs (some of them of 
fantastic size) were sighted. Once a gigantic ice wall 
appeared, behind which there might or might not 
be land. 

His ships were not built for polar exploration, but 
Captain Cook went as far south with them as could 
safely be done with ordinary ships. The result of his 
expedition was: the great southern continent does not 
exist! It was possible that there was a much smaller 
Antarctic Continent under perpetual snow and ice, 
but that Antarctic Continent would lie completely in- 
side the Antarctic Circle. 


A Dream Ends 


Terra Australis, which had begun with Hipparchus 
in antiquity, was destroyed for all time during that 
year 1775 when Captain Cook’s ships returned to Eng- 
land, and when the Captain himself drew the conclu- 
sions from his observations. It is said that Buffon, then 
an old man, cried when he was informed about the 
results of this expedition. He stated later that such a 
continent, which was still possible after Captain 
Cook’s journey, would hardly be worth the trouble of 
exploration. 

It was the end of a long and beautiful dream — the 
dream of a marvelous continent just outside of the 
explorer’s reach. The dream persisted even though the 
coast of that continent receded and receded again, 
and did not end until it was definitely proved that the 
grain of truth in it was buried under many, many 
yards of ice and snow inside the Antarctic Circle. 





William H. Coburn, °1l William F. Dean, °17 


William H. Coburn & Co. 


INVESTMENT COUNSEL 


Im New York: 
Fifth Avenue 
at 41st Street 


And in Boston: 
Tremont St. 


Thirteenth St. 
at Broadway at Bromfield St. 


Warren Street 
at Rn A. y 





68 Devonshire St. Boston, Mass. 
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They asked me... 


“Can you make 
the grade?” 


Because I wanted a business of my own with no lid on 
earnings, I left a sales manager’s job at the age of 40 to 
go into life insurance. But like anyone entering a new 
field, I wondered whether I could make the grade. 


There are some who think I did make it*. In any 
event, many have asked me how best to get a good start 
in life insurance selling. 


Most important, I’d say, is to choose a company 
that wants to be sure you wz// make the grade—that 
(1) screens applicants carefully, and (2) thoroughly fits 
a new man for a successful career. 

These two factors (plus a plan that supports you 
while you are just learning) are leading many ambitious 
younger men to New England Mutual today. The com- 
pany gives each man three separate screening tests before 
taking him on. Just being able to pass those tests gives 
you confidence. 

My own education began immediately and continued 
for several years while I was working. It goes about like 
this. First comes basic training in your agency, combin- 
ing theory and field work. After selling insurance for a 
few months, you qualify for the comprehensive Home 
Office course given in Boston, with all expenses paid by 
your general agent and the company. 


Next you'll take up Coordinated Estates—the pro- 
fessional approach to selling and servicing life insurance. 
Then, as you are ready for it, comes Advanced Under- 
writing, which covers business uses of life insurance, and 
relates insurance to wills, trusts, and estate planning, 
and to taxation problems—income, estate and inherit- 





ance. I jumped into this as soon as I could, and found 
it of tremendous help in dealing with business and per- 
sonal cases involving substantial amounts of insurance. 

Your final step, although I happened to take mine 
pretty early in the game, will be to study for your CLU 
designation, which is comparable to the CPA in account- 
ing. You will profit. from this study, as I have, and from 
the company’s regular bulletins on new tax and estate 
laws suggesting valuable sales applications. 

From experience I know a man can get ahead faster 
in a company with a sound training program. A thou- 
sand New England Mutual fieldmen from here to Hono- 
lulu will testify to this. 


Finally, I know I’ve done better in life insurance than 
I might have in my former work. There are a great 
many other New England Mutual representatives who 
have done at least as well or a lot better than I’ve done. 
I’m glad to have the opportunity to tell the story for them. 


C.L.U. 


* Life and Qualifying member— Million Dollar Round Table | 
Life and Qualifying member— New England Mutual Leaders’ Assn. 


For more information about thorough training courses that raise 
incomes and build successful careers, write Mr. H. C. Chaney, 
Director of Agencies, 501 Boylston St., Boston 17, Massachusetts. 


The NEW ENGLAND MUTUAL LIFE INSURANCE COMPANY 





These Massachusetts Institute of Technology men are New England Mutual representatives: 


Raymond P. Miller, CLU, '18, Salem 


Arthur C. Kenison, '19, Boston 





They can give you expert ¢ 


MAY, 1951 875 


Blaylock Atherton, '24, Nashua 


on quely liberal and flexible New England Mutual life insurance that's tailored to fit your family’s needs. 
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Put that Second Pump to Work! 


RF-2 





A 2-PUMP RF-2 ROTO-TROL with a built-in al- 
ternator will operate each pump on alternate 
starting cycles and will operate both pumps 
if the demand requires. 


This Roto-Trol is furnished in a Cast Lron cabinet. 
It is float operated through stainless steel tape. 
Also available in from two to eight circuits for 
sequence control. 


DEPTH INDICATOR IS 
OPTIONAL — EXTRA 


Write for full Data 


Water Level Controls Division of 


Healy-Ruff Company 


‘11 HAMPDEN AVE., ST. PAUL 4, MINN. 
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If You Need 
Additional Manufacturing 
Capacity 


CALL IN 


LIQUID s 


CONTRACT MANUFACTURING DIVISION 








—@ Capacity and manpower avail- 
able on Machine Shop, Sheet Metal and 
Woodworking facilities for industrial or 
defense contracts. 


Write for illustrated booklet “Special Con- 
tract Department” which lists and describes 
facilities. 





Contract Manufacturing Division 





THE LIQUID CARBON iC CORPORATION 

3100 South Kedzie Ave. Chicago 23, Illinois 

Manufacturers of Brewing and acttties Machinery, Soda Fountains, Gas 
Welding Equipment, CO, Gas, Dry Ice, Oxygen and Medical Gases 
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THE MESQUITE TREE 
(Continued from page 352) 


called the ‘golden period’ of the Southwestern stock- 
man. ... During this intermediate decade there were 
fewer head of stock, wild or domestic, than at any pre- 
vious period. There were also abundant rains and the 
seasons were mild and favorable to the full develop- 
ment of grasses.” 

Thus the stockman entered a “pastoral paradise,” 
where grass was often “as high as a cow's back,” and 
he never dreamed that the area could be overgrazed 
by cattle and sheep. But soon after 1883, the era of 
free ranges ended, fences were being built, and the 
Texas and Pacific Railroad — which rapidly helped to 
develop the stock industry —ran across the range 
country. Soon the lands were overstocked; the grasses 
suffered, but the tenacious mesquite flourished, begin- 
ning its threat to the new industry. 

Along with the annual burnings and overstocking, 
other factors worked hand in hand to encourage the 
spread of mesquite: droughts, hard winters, and 
floods. With its deeper root systems the mesquite 
could survive bitter winters and droughts; whereas 
the grasses of the overgrazed ranges were seriously 
damaged. Floods transported mesquite seed to tree- 
less areas, sometimes providing seedbeds of silt for 
germination. 

At the turn of the century old-timers in Texas could 
point to mesquite thickets and say that these did not 
exist in their childhood; meanwhile ranchmen were 
beginning to look upon the encroachment with mis- 
giving. Even then, however, it was not generally 
thought that the supremacy of grass vegetation would 
be endangered. In fact, the increasing acreage of for- 
est cover seemed a blessing: it would “mitigate intense 
heat and equalize temperatures.” Earlier, as the Texas 
Almanac for 1870 will show, most people believed that 
western Texas would become “much more seasonable 
than in its past history. It will never again be visited 
by such a series of droughts as desolated it in such a 
degree from 1856 to 1861. Uniform observation shows 
that the climate of countries, as to rain, is affected by 
the presence or absence of timber.” 

In 1895 the University of Arizona Agriculture Ex- 
periment Station praised the mesquite for its benefi- 
cence to arid regions: “Observation has shown that 
forests lower the temperature of warm countries, 
lessen extremes of temperatures, diminish the loss of 

(Concluded on page 378) 








EXPERIENCE AND ABILITY 


Over ten years’ industrial background 
plus proved initiative and originality 
Development Manufacturing 
CHEMICAL 
Engineering Marketing 
Interested in selecting and commercializing new products 
in the chemical field. Experienced in industrial organic 
processes. M.S., M.1.T. 
All replies to be held confidential. Please write to Box J. 
The Technology Review 
M.1.T. 
Cambridge 39, Mass. 
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k- OUR COOL, LIGHTWEIGHT SUMMER SUITS 
% \ MADE ON OUR OWN DISTINCTIVE PATTERNS 
nd We believe our selection of cool comfortable Summer wear suits and 

Odd Jackets to be the most comprehensive—and outstanding—in 
2 ; America. Included are all cotton or rayon and nylon mixtures in 
| "Stacisnen 18!® neat patterns and bold checks—in blue-and-white, tan-and-white or 
of . grey-and-white...also our popular Irish linen crash suits...all ex- 
a clusive with us. 
aA Suits from $20.75 + Odd Jackets from $21 
n- 
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46 NEWBURY STREET. 
iC BOSTON 16, MASS. y L 
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. | RUBBER DOES IT: SAVINGS FLOW FROM 








as 
at 
: SLELDLAY ret system 
“d 
i EVERYTHING for a COMPLETE PORTABLE PIPE SYSTEM 
vs FACTORY PACKAGED 
PIPE—COUPLINGS 
FITTINGS—VALVES 
X- 
7 ACCESSORIES 
a. LIGHTWEIGHT, SAVES LABOR 
S. FAST, SIMPLE 
of 
Immediate Installation 
by one unskilled man. 
_. 22 to 12% 0. d. black 
or galvanized. Larger 
sizes can be furnished. 
Only rubber does that job so vitally necessary in countless Ready to lay—without 
cae : , ‘ ; . delay. 
applications—resists the damaging action of oils, gases, fluids, 
greases, continuous flexing, abrasion, extreme high and low Pee ee ee eee wwm 
temperatures, and many other problem conditions. Through- | SEND COUPON NOW! | 
out industry, Acushnet precision-molded rubber parts and | ALBERT PIPE SUPPLY co.,inc. | 
products of natural and synthetic rubber are performing their | Berry &N.13th St. Brooklyn II,N.Y, | 
jobs with the greatest effi- | Please send free booklet describ- 
eo gee ing your Speed-Lay Pipe System ] 
ciency and economy. ell | | and services: i 
gladly suggest remedies for | | NAME... - | 
PROCESS COMPANY your troublesome applications. | | FIRM NAME... —ommne f 
NEW BEDFORD. MASS., U.S A. DELIVERED | — Psienaitae” ies | 
a Address All Correspondence to 774 Belleville Ave., New Bedford, Mass. | READY FOR INSTALLATION erenenGedsen en anumeanemued 
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NEW BOOKS.... 


ON THE 


Philosophy 


Science 


James B. Conant 


Science and Common Sense 


A world-famous scientist and educator ex- 
plains how science works, what it is, and 
what itis not. $4.00 


Bertrand Russell 
The Impact of Science on Society 


The 1950 Nobel Prize winner contends that 
the future of the human race will be de- 
cided within our lifetime. The noted British 
philosopher and mathematician reviews the 
development of scientific techniques and 
their influence on government and social 


classes. $2.00 


Hans Reichenbach 
The Rise of Scientific Philosophy 


A psychological criticism of the older sys- 
tems of philosophy and a presentation of 
the new philosophy based on modern sci- 
ence. $3.75 





ORDER FORM 


The Technology Store 

40 Massachusetts Ave., Cambridge 39, Mass. 
Please send me........ 

soe Science and Common Sense $4.00 
‘ksbdotaie The Impact of Science on Society $2.00 
‘cous ee The Rise of Scientific Philosophy $3.75 


eeeree eee eee eee eee ee ee ee eeseeeeeeseeeseeeees 
cee ee eee eee eee eee eee eee eeeeeeeeeeeeeeeees 
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[] Check 





The Technology Store 














THE MESQUITE TREE 
(Concluded from page 376) 


water by evaporation, increase rainfall. . . .” Mesquite 
forests in Arizona were “too valuable for their products 
and their influence upon climate, to be carelessly 
destroyed.” 

Today range experts are searching for simple and 
economical methods of controlling and eradicating 
the tree that was once manna to a semiarid environ- 
ment. The mesquite is now said to infest more than 
70,000,000 acres of grazing land in the Southwest. It 
has been estimated that the cost of this mesquite inva- 
sion to Texas ranchers is over $30,000,000 annually. 

Since 1936 experiments and tests for control have 
been made with water-soluble chemicals, oils, me- 
chanical devices, and power machinery. Mesquite 
sprouts are killed with sodium arsenite and am- 
monium sulfamate sprays, while other chemical mix- 
tures are being tested. When applied to root crowns, 
kerosene and Diesel and motor oils have been effec- 
tive. Methods using mechanical clearing include bull- 
dozers, power saws, and root-cutting devices. 

The mesquite possesses a growth habit which makes 
control difficult and which probably accounts for the 
tree’s ability to establish itself over such a wide area. 
Several inches beneath the soil, the mesquite’s under- 
ground stem bears small wart-like structures known as 
buds or eyelets. These dormant buds, normally pre- 
sent on the cambium, regenerate sprouts when the top 
wood is killed. Closely connected with this growth 
characteristic is an appropriate legend mentioned by 
Frederick B. Page® in Prairiedom (published in 1845). 
“There is a legend that, as Aristonue was changed by 
the gods into myrtle after his death, so the Mexicans 
are turned into muskeet trees, and so far from fading, 
they possess the marvellous property of renewing 
themselves every few years.” 

5 Prairiedom: Rambles and Scrambles in Texas or New Estre- 


madura, [A. Suthron] page 129 (New York: Paine and 
Burgess, 1845). 
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lite We wish to acquire patent rights on electrical compo- | 
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| TELEGRAPH, TELETYPE, OR SOUND Engineers + Manufacturers « Erectors 
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— of M.LT. students. In addition to including 
offices for student activities and serving as a , 
= student social center, this building houses Massachusetts Avenue Office 
top the dining service. Cor. Mass. Avenue & Boylston Street 
yth In 1949-50 nearly one million meals were Ceci: il te lh 
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: y Thus, each chair served 2,000 people per GXQ0K9 
os year or 5.5 persons per day. We thank the 
ng; Alumni for making these services possible. At both offices we have tried, by means of 
ing historical and nautical decorations, to create 
an unusual and attractive atmosphere for those 
7” WALKE R MEMO RIAL doing business with us. 
and 
DINING SERVICE State Street Crust Company 
—_ e M.LT. e Boston, Mass. 
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Hamilton Standard needs experienced engineers now 
to develop vital aircraft equipment. 
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to work at Hamilton Standard, 
top engineering firm in the field 
of aircraft equipment design and 
production. 

Help develop supersonic equip- 
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cellent schools . . . fine shopping 
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partment A. 
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THE TREND OF AFFAIRS 
vimanas from page a 





interact with the motion in iil a manner as to feed 
energy from the air stream into the vibrations of the 
structure. When such energy feedback develops, the 
amplitude of oscillation tends to build up to destruc- 
tion. Because of the catastrophic nature of the flutter 
phenomenon, direct flight testing for the flutter speed 
has been avoided in the past, since it has been com- 
monly assumed that the flight speed must be brought 
too near the dangerous flutter speed to obtain the re- 
quired test data. Work done on small-scale elastic 
wind tunnel models indicates that this danger is no 
longer a requirement for testing. 

A technique has been developed in the laboratory 
whereby response data, gathered at several speeds in 
the range below the onset of flutter, can be used in an 
extrapolation to determine the flutter speed. The tech- 
nique involves the use of a small gun mounted on the 
wing tip. The reaction of the gun upon firing excites 
the wing, whose response is measured and recorded at 
several speeds safely below the flutter speed. When 
correlated with trends predicted by concurrently de- 
veloped theory, the measured data can be extrapo- 
lated to yield the flutter speed. It is believed that 
the same technique can be employed in full-scale 
flight tests to obtain high-quality data without endan- 
gering the aircraft or its crew. 

(Concluded on page 382) 
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Engineers (Concluded from page 380) 





The Phototube Looks at Aluminum 
A* automatic photoelectric instrument capable of 
—_ obtaining a complete chemical analysis of an alu- 
DESIGN - CONSULTATION - REPORTS minum alloy in less than a minute and which, in addi- 
tion, produces a written record of the analysis in dupli- 
mes a cate is one of the latest analytical aids to science and 
New York City industry. 

The instrument is able to perform an analysis while 
aluminum is being processed, so that adjustments in 
the concentration of alloy constituents can be made to 
LEONARD CONSTRUCTION COMPANY yield a metal of the desired composition. As a result, 
aluminum alloys of exacting requirements can be pro- 
duced faster, more reliably, and less expensively than 
would be the case when laboratory technicians make 
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ae Sane tests on samples, and for these reasons has consider- 
IN THE AMERICAS AND FAR EAST able application in the aircraft industry. | 
The “quantometer,” as the instrument is called, was 
recently described before a meeting of the American 
$7 South Wabash Ave. Chemical Society by J. R. Churchill, assistant chief of 
Chicago the analytical division of the Aluminum Company of 
America. 
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PREPARATORY SCHOOLS FOR BOYS 





CHAUNCY HALL SCHOOL HUNTINGTON SCHOOL FOR BOYS 
Grades Nine to Twelve. 
Founded 1828. The School that specializes in the preparation Thorough tod other techni of Spe wn M.LT. 
of students for the Massachusetts Institute of Technology. Sone eal ons er courses. 
William G. Wilkinson, Headmaster 
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——. costs of labor and raw materials are 
narrowing your margin of profit. The high pro- 
duction of top-quality cloth off a Draper loom 
will help to maintain or increase your profits. 
Records prove that more and better cloth at less 
cost is no idle boast of Draper Corporation. 


The Draper loom enables the textile industry of 


Draper automatic looms produce more cloth at less cost throughout ID) 








most countries of the world to meet ever-rising 


production costs successfully. More than half a 
century of loom building experience and a pro- 
gressive research program have enabled our 
engineers to remain ahead of weaving require- 
ments. The Draper “Diamond D” means experi- 


ence, service, and research. 
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THE G-R Type 1302-A Oscillator is finding 
wide application in the laboratory as an audio 
and supersonic frequency source of very wide 
range, good frequency stability and uniform 
output. 


\ / 


from 10 to 100,000 cycles 


a Low-Distortion Oscillator with y, 


/ 
/y 


Uniform Output and Excellent Stability / 


It is very convenient to use, having a large 
semi-logarithmic dial, with open scale, reading 
from 10 to 100 cycles, and push-button switches 
to multiply the scale by 10, 100 and 1,000. 
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¢ 
Type 1302-A Oscillator . . . $375 


Modified Wien Bridge with two-stage amplifier feedback circuit; vari- 
able condensers used in place of variable resistors for frequency- 
controlling elements. 


Buffer Amplifier output control ahead of final amplifier avoiding any 
effects on balance and magnitude of load impedances. 

Constant Output Level — within +I db by use of bridge-type auto- 
matic amplitude control; 80 milliwatts into 5000-ohm unbalanced 
load and 40 milliwatts into 600-ohm balanced load. 

Extremely Small Frequency Drift — drift 1s constant percentage of oper- 
ating frequency; warm-up drift less than 1% in first 10 minutes 
and less than 0.2% per hour thereafter. 


GENERAL RADIO Company 


275 Massachusetts Avenue, Cambridge 39, Mass. 


NEW YORK 6 a | i CHICAGO 5 


Since 1915— Designers and Manufacturers 


of Electronic Test Equipment 


' 


Low Harmonic Distortion — Jess than 1% at all frequencies and out 
put values. 

Voltage-Regulated Power Supply e/iminates effects of line voltage varia- 
tions between 105 and 125 (210 and 250) volts. 

Two Output Circuits — balanced 600 ohms and unbalanced 5,000 ohms. 
Coaxial Output Connector for using oscillator for bridge measurements 
with very sensitive detectors. Binding post output terminals pro- 
vided, also. 
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